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ADVERTISEMENT. 



The following Pages form pari of b larger Work, now in coarse of publi- 
cation, eipressly adapled to the use of operative Artists, and Mannfacturers, 
entitled The Mechanics' Gaiieby of Science and Art; to which cir- 
cumatance it is owing that these pages begin witli folio 289. The general 
ntiUty of the anbjent matter has induced the Proprietors to print an eitra num. 
ber of Copies of this portioa of the Work, in order to the acconnnodation of the 
.public at large, as well as of those more immediately connected iritli the dif- 
ferent branches of Building. 

Tha other parts of the Volume of the Mechanics' Gallery, consist of the 
following Treatises, each illostrated with appropriate Cuta and Plates :— 

1. The CLOCK and WATCH MAKER'S COMPLETE GUIDE; com- 
prehending the early History of the Art, its progresaire Improvement, And 
present state, Theoretical and Practical. Ss. 

8. The ENGRAVER'S COMPLETE GUIDE ; comprising the Theory and 
Practice of Engraving, with its modem improvements, in Steel Plates, Litho- 
graphy, &e. Is. 

S. The COACH-MAKEB'S and WHEELWRIGHT'S COMPLETE 
GUIDE ; comprehending the Theory and Construction of Wheel Carriages, 
with their recent improvements. Is. 

4. The PRINTER'S GUIDE; containing a sketch of the history and pro- 
gress of Printing to its present state of improvement ; details of its several 
departments ; numerous schemes of Imposition ; modern imptovementa in 
Stereotype, Presses, and Machinery. 2*. 

The Second Volume mill commence with Ship Buildinq, and proceed with 
otha branches of Mechanical Science, so as to combine all Ihe advantages o f_ 
a large and expensive Encjciopoedia at a tomparatively samll cost. 
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OF^the paramount importance df architecture little need be said; 
whether we consider it as a mechanical science, sheltering under its 
ample wing the several employments ^of masons, carpenters, smiths, 
and all those artizans whom modem refinement has rendered neces- 
sary for the enjoyment of life ; or as a fine art, exercising the highest 
powers of the human mind, and becoming the parent and preserver 
of painting and sculpture, whose very existence almost depends upon 
it. But to commence by lavishing encomiums on this noble art, 
would be to presume on the patience of the reader before he is satis- 
fied that our conclusions are just : we will therefore proceed, first, to 
^ive a brief sketch of its history and progress ; next, detail the cha- 
racteristics of each principal style that has prevailed in the world from 
the earliest recorded period ; and lastly, descend to the humbler yet 
more useful department of the arrangement and construction of 
dwelling houses, and building in general, the particular parts of which, 
such as carpentry, masonry, &c. will be more fully described imder 
their respective heads. 

At a very early period, as might be expected, architecture had 
made some progress ; for we are informed by Holy Writ, that Cain 
" builded a city, and called the name of the city after the name of 
his son, Enocb ; "* but we are virholly in the dark as to the perfection 
to which it had attained when that awful visitation of the Almighty, 
the universal deluge, obliterated almost every mark of previous habi»* 
tation. The next mention of it is in the account of the building of 

* Genesis, chap, iv, v. 17. 
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the tower of Babel, which was stopped by the confusion of toriguea. 
Tbia was soon surrounded by other buildings, and wallsof great mag- 
nitude, and here, therefore, may we date the origin of post-diluvian 
architecture. Whatever celebrity however the wonders of Babylon 
attained among the ancients, no remains of them have come down to 
us, and it is the massive edifices of E^ypt, built apparently rather 
for eternity than time, that now excite our admiration as the moat 
ancient as well as stupoidous structures existing upon earth.'' 'We 
must not, while under this epocha, omit to notice the remains, and 
alas ! the only remains, of Indian and Mexican greatness. But for 
the splendid niinsat Delhi and Agra, and that most singular specimen 
in the island of Elephanta, we should scarcely have known of the exist- 
ence of civilization among the ancient Hindoos ; and the aborigines of 
Mexico were regarded as little better than savages, before the late dia- 
coreries by Mr. Bullock. The daWa of tJiese buildings are wholly 
unknown ; but from the general similarity they bear to thpse of 
Egypt, it is supposed they are of at least equal autiquity. It niay 
not be improper here to observe, that the latter country is commonly 
considered to have been peopled by a colony from India. About the 
same general date may also be classed the architecture of the Hebrews, 
or, as more properly characterised, the Phffinician style, the greatest 
monument of which was the far-famed temple of Solomon. The 
description of this in the sacred test, will be found, on an accurate 
consideration, to bear great resemblance to thai of many of the 
Egyptian temples. 

From the Egyptians, the art, such aa it was, was learned by the 
Greeks ; but under the protection- of that extraordinary people it 
reached a perfeclion unheard of before, and. in its peculiar style, un- 
equalled since. The earliest edifices of Greece, however, were by no 
means remarkable forbeauty, the temples in the lime of Homer, being 
little better than rude huls, sheltered, if sheltered at all, by branchea 
of laurel and other trees. On the decline of Greece, and iU conquest 
by the Ramans, the art appears to have been transferred to the con- 
quewrs, but among that hardy and warlike race, it made hftle pro- 
gress before the age of Augustus. Under the protection of that 
munificenl monarch it rapidly attained to almost as great perfection 
as in the favoured country of the arls. and the " eternal uty" owes 
much of iU present estimation to the noble structures erected by hmi 
and his succeasors. With Rome, however, the art decayed, and was 
overwhelmed in ihe general confusion and oblivion of learning, art, 
and science. 
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. Slalt of ArchiUtfre in tht middlt Ages. 

The atteotioD of the Saxons iii our own countiy, probably about 
the eighth century, was excited by the remains of edifices raised by 
the Romans during their residence in England. These, in their newly 
erected churches, they aspired to imitate, but their workmen, igno- 
rant of the principles which guided the nrchitects of those splendid 
ruins, produced only the general outlines of their patterns, and those 
clumsy forms continued to be practised witli little alteration till the 
. end of the twelfth century. Bnt now, as the tumult excited by the 
invasion subsided, and the genius of the nation improved, a taste for 
the fine arts began to show itself, and archiiecture assumed a different 
and novel aspect. Instead of lamely treading in the steps of their 
predecessors, the architects of those limes devised a style as scien- 
tific as it was irand, and as beautiful as new. 

But we must not, while eulogizing those who have adorned our 
onm country with such admirable structures, forget the merits of 
their contemporaries on the continent : of tbese it seems to be gene- 
rally acknowledged, that the French preceded us in point of time, 
and the Gennans excelled us in the size of their edifices : yet no one, 
on comparing with an impartial eye the several buildings, will hesitate 
to allow, that in purity of style, variety of design, and delicacy of 
execution, the EngUsh cathedral, and other churches, are not sur- 
passed by those of any nation in Europe ; and it is a remarkable fact, 
that English architects and workmen were employed in many of the 
finest works on the continent. 

We must now turn our attention to Italy : it is worthy of notice, 
liiat the Gothic style never came to so great perfection in this country 
•9 in the neighbonriog nations. Perhaps this was owing to the number 
of Roman buildings remaining amongst them, and the libera) uae 
they made of their fragmenU, which is shewn even in the finest spe- 
cimen they possess, Milan cathedral. It is not therefore surprising 
that the Italians should be the first to reject the style altogether. In ■ 
deed, there were instances, in the darkest times, of recurrence to the 
purer models of antiquity,* but these met not the public taste, and 
were born only to die. " It is not," observes Mr. Bromley, " the 
casual and solitary effort of individuals in a dark age which can be 
considered as renovating the decayed principles of pure science. 
Some minds are naturally stronger and more intent on improvement 
than others, and where such happen in some degree to break through 
die general obscurity, they only shew that the genuine light of refine- 

• It gbanid be remembered IhSt wf bere speak of /(«(■«« OolUic. 
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meat is not quite extinct, though the age will be little or nothing the 
better for those fainter glimpses, which become the portion of one or 
two, and are neither attained nor sought by others." 

To return to our subject. The church of the Apostles at Florence, 
which was built by Charlemagne Ju a. d. 805, appears to have been 
the first effort to revive the foi^otten architecture of ancient times, 
snd possessed so much merit, that Bruneleschi, 600 years afterwards, 
disdained not to accept it as a lesson in one of his own edifices. Two 
hundred years passed away, and the church of St. Miniate, in the 
same illustrious city, momentarily recalled from its apparent oblivion 
this elegant style. The same period again elapsed, and the genius of 
Cimabue arose to dispel the mists which had so long enveloped the 
arts of his country. His attention, though principally devoted to 
painting, was like that of most of the great artists of his time, occa- 
sionally turned to the sister arts, and it was partly by his instruction 
that Arnolpho Lapo became the wonder of the age. The father of 
this eminent architect, James, was a German by birth, hut resided at 
Florence, where he built the convent of St. Francis, and received the 
surname of Lapo from the citizens for his skill in architecture. The 
Hon, Arnolpho, built the cathedral of St. Marie del Fiore, the largest 
church in Christendom next to St. Peter's. Although this was prin- 
cipally in the Tedeschi style (the appellation given by the Italians to 
the debased Gothic of their country), yet so uncommon was the skill 
displayed in its erection, that the dome being left unfinished by the 
death of the architect, a century and a half elapsed before another 
could be found to raise it. This was Bruneleschi, who died in the 
year 1444, and may be considered as the reviver of the classical 
architecture. His principal work was the Palace Pitli in his native 
city. 

It might have been expected that Rome, which possessed so many 
fine specimens, would hove been the first to shew to the world her 
sense of their value by encoun^ing their imitation ; but it was not till 
the middle of the fifteenth century that Pope Nicholas the Fifth shewed 
the first symptoms of reviving taste by the encouragement of Leou Bap- 
tistaAlberli (the earliest modem writer on architecture) and Bernardo 
Rossilini. These, however, were principally employed in repairs, and 
the erection of fountains, and to Brumanle must we concede the ho- 
nour of being the first who materially adorned this city by his designs. 
With the then Pope, the memorable Julius the Second, he was much 
in fevour, and it is supposed that it is in a considerable degree owing 
to this architect that that magnificent pontiff formed the resolution of 
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rebuilding the cathedral of St, Peter in a style suited to ihe import- 
ance and magnificence of the see. Id th* life-time of Bramante, how- 
ever, little was done of this stupendous work ; for such was the con- 
ception of the architect's colossal imagination, that, although id its 
present state its seotioD is about double that of St. Paul's at London, 
it was reduced by his successor, Balthazar Peruzzi ; and more consi- 
derably by thenext who took it in hand, Antonio di San Gallo. These 
architects, however, while they eserted their talents on paper, pro- 
ceeded little with the work, and it was left for the sablime genius of 
Michael Aogelo permanently to fix the design of this master-piece of 
ait, and prince of Christian churches. The edifii-e, as we now see it, 
is principally his, except the front, which is considered inferior tu the 
other parts. This work completed, the example thus set bv its prin- 
cipal cities was (juickly followed in all parts of Italy, wliith thus gave 
emplojrment to the talents of Pirro Ligorio, Vignola, Dominico Fon- 
tana, Michael San Michael, Falcooetti, Sansovino, Serlio, Barbaro, 
Scainozzi, and Palladio. 

The pure taste which characterised most of these architects, how- 
ever, was not of long duration. The celebrated artist, Uemini, was 
one of the first who violated tJieir precepts. He was educated at 
Rome as an architect and sculptor, and it is related of hiDi, that re- 
turning to his native city late in life, with a large fortune, the product 
of Itis talents, he was much struck with, some of his early works of 
the scliool of Michael Angelo and Palladio. He could not hut con- 
trast their elegance with the affected graces of the style he had given 
into, " but," exclaimed he, " had I continued in this mann I hould 
not have been what I am now." Contemporary w tl B n a 
Borromini, who was yet more depraved, and was so j alo of he 
former's fame, that he stabbed hiiuself. After tlies I aly annot 
boast of any great architects, and we must now return to ou nati 
country, as more interesting to its inhabitants, and indeed ot mo e m 
portance in our history than France,* or the other nations of Europe. 

From the time of Edward the Third, there was a visible decline in the 
style of English architecture, which lost itself in a profusion of orna- 
ments, more attention being paid to the details, than to the general forms 
of -the buildings. By the time of Henry the Eighth this increased to 

* We have the Hdianlage ovei uur aeighbours in the ciTcumatanci; o 
Iheir priucipal biiildings having been deBJgned by a foreigner (the Lo 
Bernini), while all our buildings of importance aie executed by i 
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a great extent, and the chapel erected by his father at WestminBter 
was one of the last buildings which shewed any taste in the style. This 
depraved manner naturally excited disgust in the minds of those persons 
who had seen the purer style then prevailing in Italy, which, as might 
be expected, they endeavoured to introduce. The nation, hovever, 
long accustomed to the Gothic readily to surrender it, 
and during the reigns of Elisabeth and James, the mixture of, or 
compromise between, these styles produced a most barbarous result. 
But this could not last long : the prejudices of the people in the 
course of time gave way, and Italian architecture in all its purity was 
first executed in this country by luigo Jones. 

Tlie father of modern English architecture was born about 1572, 
and died in 1652. At the expense either of the Earl of Pembroke 
or the Earl of Arundel, he travelled into Italy, and from the sight of 
the elegant buildings in that country, both of ancient and modem 
erection, he imbibed a taste for architecture which he put in practice 
with great success on his return to England. His first work in this 
country was the interior of Hie church of St Catherine Cree in 
London, and his most considerable design, the projected palace of 
Whitehall, the part of which that is executed, the Banqueting- house, 
is barely one-fiftieth part of that munificent idea. After the death of 
Jones no considerable architect appeared, till the talents of Sir Chria- 
topher Wren (before that time devoted to philosophy and general learn- 
ing) were called to the aid of the languishing art. He was born in the 
year 1 (j32, and died at the age of 91 , in 1723, afler being, in his eighty- 
sixth year, barbarously disraissed from the office of Surveyor General, 
which he had held with unparalleled ability fifty-one years. When that 
temporarily disastrous, yet pcmianenlly useful event, the fire of London, 
occurred, this great man was almost solely employed in rebuilding the 
numerous public edifices destroyed by the conflagration, and chiefly 
the cathedral of St. Paul; his eicecution of which arduous task, 
whatever be the objections raised against parts of it, by the taste of 
some, and the jealousy of others, remains a lasting monument of his 
genius in decorative, and unexampled skill in constructive archi- 
tecture. 

Before the death of Wren appeared Sir John Vanbrugh, who was 
employed by the nation to erect that monument of national gratitude, 
Blenheim House. Both the architect, and this, hia greatest work, 
were alternately censured and neglected, till Sir Joshua Reynolds vin- 
dicated his fame in his lectures to the Royal Academy, Next in 
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order were Hawksmoor, the pupil of Wren, Lord BurlingtoD, Kent, 
and Gibba, of the latter of whom, Mr. Mitford observes, thai allow- 
ing his talents to be small, how much do we owe to Lord fiurlington, 
that hy his precepts such a maa was enabled to build one of the finett 
modern works, St Martin's Church in the Fields. To Lord Burling- 
ton, indeed, it is probable we owe more than is geoeralij considered, 
for besides the patronage he afforded lo the artists of his time, and 
the assistance he gave them from his own genius, it is perhaps owing 
to his example, that a g^eneral feeling of attachment to the arts wu 
conceived by the young men of rank and fortune in England. The 
Turkish GoTernment, which in its prosperity, ruled with a rod of 
iron, the once fertile plains of Greece, began now, in its decline, to 
relax a little of its ancient rigour, and these gentlemen were thus 
enabled lo extend their travels (which before were bounded by ihe 
Archipelago) into this important country. Some of tiiem formed at 
their retarn, the Dilettanti Society, for the encouragement of these 
reBearches into those (to moderu times) new regions. These proceed- 
ings could not but excite great interest and curiosity in the public 
mind, which were fully gratified after some years by Mr. Stuart, who, 
ia a long residence at Athens, made accurate drawings of moat of the 
ancient buildings then existing. These were published in three 
volumes, folio, to which a fourth was afterwaids added by Mr. 
Revely. The effects of these importations may be seen in every stree"; 
in London. 

The revival of the neglected architecture of the middle ages consti- 
tutes a new era in our history. Perhaps the first person who dared 
to recommend, by writing and example, a style so long in disrepute, 
was the celebrated Horace Walpole. Earl of Orford, who built the 
well-known villa of Strawberry Hill, to testify his fondness for it. 
This was succeeded by Lee Priory, by Mr. Wyatt, wiio quickly out- 
stripped al! the professors of his day, both in this style and the Roman. 
His greatest work in Gothic architecture was Fonthill Abbey, the 
merits of which building, when we consider that the architect had no 
model to work from (there not being another house of magnitude in 
this style in the kingdom) are truly extraordinary : the purest taste 
reigns throughout the whole of this splendid structure, and the archi- 
tect has thus ijequealhed to succeeding professors a li^cy of incal- 
culable value. 

Having now brought our sketch down to the present time, we shall 
proceed to the second part of our design. 



Egyptian ArchiUclure. 

With Assyrian architecture, as was before observed, we are ac- 
juainted only by vague and uncertain report; we will therefore com- 
nence by the description of 



THE EGYPTIAN STYLE. 



Did wenotknoit it tobe the fact, we have yet every reason to be- 
lieve, that, iD the early ages of the world stability was the first con- 
sideration. That men by nature are in a state of great inequality, is 
a truth which no rational person wouM bt inclined to controvert. 
- Some are weak and some strong, and others have great powers of 
mind : to these, those incapable of defending tliemselves would natu- 
rally apply for protection against their more powerful neighbours, and 
hence the origin of civilized society ; — ^but it is enough for our present 
purpose, that from lliis combination proceeded the subject of our 
inquiry. Under these hands, as was before observed, massive strength 
would be more attended to, than form or adornment. But we do not 
mean to insinuate, that the buildings now to be considered are exactly 
of this class; mighty and ponderous they are, but (excepting the 
pyramids, which did not admit of it,) not destitute of decoration, and 
some may even be said to possess a degree of elegance. 

It may probably be expected, that in delineating Uie peculiarities of 
the architecture of Egypt, we should begin with the pyramids, as 
most readily presenting themselves to the generality of readers. Little 
description, ■ however, will suffice, to give an idea of these stupendous 
monuments. The largest of them stands not far from the city of 
Memphis: it is built on a rock : itsbase is E<]uare, and its sides are 
equilateral triangles, except that there is a platform at top, of about ■ 
sixteen feet square, which comparatively is so small, that it is said f 
sot to be discernible from belonr. The stones of which it is composed J 
«re of a prodigious size, the least of thera thirty feet in height. '. 
we disposed perpendicular, so as to present a series of steps o 
exterior.* 

But though we have thus thought fit to give a brief description 
these mysterious and mighty monuments, it is not the pyramids thti 
characterise the Egyptian style of architecture. Its distinguishiiu 

* It would he idlp hers to enler into IhB dispute conceraing the orij 
piiipoie of these structuTiw. It ig suflicieiit to observe Ihat they arc general^J 
auppoMil to have been built as sepnlcbres for their founders. 
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marks are to be found in the numerous temples dispersed through the 
country, one of the most perfect of which, that of Tentyris, is re- 
presented in the plate (see Plate VII. A), and will give a good idea of 
the style. The prominent features of the building being there well de- 
fined, farther description is unnecessary. As we know of no propor- 
tions attended to in the construction of these edifices, and have no 
means whereby to judge of their respective dates but by their richness 
or simplicity (qualities which, though they may be some general guide, 
are not alone sufficient data from which to form a chronological clas- 
sification of edifices), we can have little more to say under this head, 
than to refer the reader, who may wish to make himself acquainted 
with this style, to the work of Denon, where he will find accurate 
delineations of the principal specimens. We cannot quit the subject 
without remarking the great variety and beauty of the c^pitals,m the 
elegant forms of ^some of which, borrowed from the palm tree and the 
. lotus, is found a far more probable origin for the Corinthian capital of 
the Greeks and Romans, than in the pleasing, yet fictitious, story of 
Vitruvius, hereafter to be noticed. 



GRECIAN AND ROMAN ARCHITECTURE. 

The architecture of the Romans having been almost entirely borrowed 
from that of their masters in art, though subjects in dominion, the 
Greeks, we shall, for greater clearness and brevity, consider them 
together. 

The various parts of which both Greek and Roman orders are 
composed (the distinguishing members, excepted), being nearly the 
same in all of them, we shall commence by a description of these. 
And first, the greater members, which all possess in common. On 
referring to our plate it will be seen, that we have marked letters, an- 
swering to dotted lines, proceeding from the order to the left hand. 
Of these, the upper division, a, is the cornice, b, the frieze, and c, the 
architrave: these form the horizontal part of the order, and are called 
the entablature, d, is the capital, e, the shaft, and/, the base. These 
together form the column, or upright, supporting-part. The column is 
usually placed on a square tile, called the plinth, g. These, accord- 
ing to the variation of their parts, form what are called the orders of 
Greek and Roman architecture, which will be presently the subject 

of our discussion. 

The prototype of this arrangement, is supposed, by Vitruvius, and a 
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host of followers, to be the timber hul, of which we find the following 
account ia Sir William Chambera. " Having marked out the space 
to be occupied by the hut, they fixed in the ground several upright 
trunks of trees to form the sides, filUng the intervals between them 
With branches closely inlerwoven, and spread over with clay. The 
sides thus eompleted, four beams were laid on the upright trunks, 
which, being well fastened togetJier at the angles of their junction, 
kept the sides firm, and likewise served to support the covering or 
roof of the buildii^, composed of smaller trees, placed horizontally, 
like joists, upon which were laid several beds of reeds, leaves, and 
earth or clay, 

" By degrees other improvements took place ; and means were 
found to make the fabric lasting, neat, and handsome, as well as 
convenient. The bark and other protuberances were taken from the 
trees that formed the sides ; these trees were raised above the dirt and 
humidity on stones; were covered at the top with other stones; and 
firmly bound round at both ends willi ozier or cords, to secure them 
from splitting. The spaces between the joists were closed up with clay 
or wax, and the ends of them either smoothed, or covered with boards. 
The different beds of materials that composed the covering were cut 
straight at the eaves, and distinguished from each other by different 
projections. The form of the roof too, was altered ; for being, on 
account of its flatness, unfit to throw off the rains, which sometimes 
fell in great abundance, it was raised in the middle on trees, disposed 
Like rafters, after the form of a gable roof. 

" This construction, simple as it appears, probably gave birth to 
most of the parts that now adorn our buildings, particularly to the 
orders, which may be considered as the basis of the whole decorative 
part of architecture ; for when structures of wood were set aside, and 
men began to erect solid, stately edifices of stone, having nothing 
uearer to imitate, they naturally copied the parts which necessity in- 
troduced in the primitive hut, insomuch, that the upright trees, with 
the stones and cord^e at each end of them, were the origin of co- 
lunms, bases, and capitals ; the beams and joists gave rise to archi- 
traves ajid friezes, with their triglyphs and metopes ; and the gable roof 
was the Cffigin of pediments, as the beds of materials forming the 
covering, and the rafters supporting them, were of cornices, with 
their corona, their mufules, modiHions, and dentils." 

Such is the account which has been transmitted to us of the origin 
of these orders; and it has sufficed for, and been unhesitatingly 
received bv, all, nr the greater pait, of our forefathers ; but the 
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scepticism of modern times has not spared even this venerable and 
harmless notion. It is alleged, that it is very improbable that stone 
should have been liie immediate successor of wood, as a building ma- 
terial, the working of this substance being of itself no small acquiie- 
roenty and not consistent with the rudeness of the time : the employ- 
ment of brick most probably intervened, and this was actually used 
at the tower of Babel.* That the Greeks derived their knowledge of 
this art from Egypt, is generally allowed ; but in the large hollowed 
crown moulding and flat roof of the temples of that country little 
resemblance is found to this modeL Another objection to this hypo- 
thesis will be found in the description of the Doric order, where it 
will be better introduced and understood than in this place. 

We will now proceed to the smaller divisions of the orders, called 
regular mouldings, which are variously disposed in the different orders, 
and may reasonably be supposed to have had their origin in the in- 
genuity of man, rather than in any essential, necessary, law in nature 
or art. These are as follows : 



m The fillet, listel, annulet, or square. 

"D Astragal, or bead. 
3 Torus, or tore. 

Scotia, trochilus, mouth, or casement. 




r 

Echinus, ovolo, or quarter round. 
Grecian echinus. 

Inverted cyma, talon, or ogee.. 

Cyma recta, or cymatium. 

Cavetto, or hollow. 

Of these, the Roman ovolo and cavetto are never found in Grecian 
architecture, nor the Greek echinus in that of the Romans ; the rest 
they possess in common. 

The Greek mouldings are chiefly distinguished from the Roman, by 
being composed of ellipses, and other conic sections, while the 
Roman are formed of segments of circles. The Greek echinus and 
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And they said to one another, Go to, let us make bricks and burn them 
thoroughly. And they had brick for stone, and slime had they for mortar."— 
GenesiSf chap. xi. ver. 3. 
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la reversa, are also for the roost part quirked; that is, the contour 

^turned under the fillet above, aa is shewn in the Grecian echinus. 

ioine early Bpecimens of the Doric order a straight line is used in- 
jstead of the moulding, as in the capital of the portico of Philip, 
[ 'fte island of Delos. 

When the projection of these mouldings is required to be greater i 
less than usual, (which is sometimes the case from peculiarity of siti 
ation) the best method of overcoming the difficulty is, to make them of j 
segments of ellipses, by which means it is evident any required pro* 
jection may be obtained, and the shadows will he such, as not readily 
to discover the defect. 

In places where the composition is unusually higher or lower than 
the eye, it is sometiioes necessary" to deviate from the customary man- 
ner of executing the mouldings, to make them appear of their proper 
forms. It is very rarely, however, that an expedient of this kind it 
necessary, and it should never be resorted to ; but when it is, the 
forms, when closely examined, are very unpleasing. 

All the mouldings, except the fillet, admit of decoration ; but ever 
in the most enriched profile it is proper to leave some uncarved l( 
prevent confusion, and give a due repose to the composition. It is a 
fundamental rule in the sculpture of mouldings, to cut the ornaments 
out of the contour, beyond which nothing should project, as this would 
inevitably alter its figure. 

The fillet may be used at all heights, and inmost situations. The 
torus only in bases. The scotia always below the eye, and bet^veen 
the fillets attached to the torus. The echintis only abova the eye, and 
is fit for supports. The inverted cyma is also used as a supporting 
member. The cyma recta and cavetto are only fit for crowning 
mouldings, for which their forma are peculiarly adapted, being inca- 
pable of holding water, which must necessarily drop from flieir ex- 
treme points. 

Having thus presented the reader with the key to our future lan-_ ' 
guage, we proceed to the description of the orders. 

The orders of architecture are strictly three ; the Doric, the loniCjii 
and the Corinthian, and are found in the greatest perfection i 
Greece : hut the Romans, detexmined lo produce novelty at tV 
expense of excellence, formed out of the first of these, two ne 
orders, one of which they denoiainated the Toscan,* and the other, 1 
&ough very dissimilar to the ancient order of that name, they likewise A 
called the Doric. + The Ionic they altered less, but that Uttle was de- < 

•SeePUleVII. B 1. t B2 iatheOrenk Doric. andBatheiio 
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cidedlji' for the worse (coosidering the orden of the tero|de« of Minerva 
Polias, and the Ilyasus as the staiidiird of Grecian an.) llie C«riq- 
thiau, they must be allowed to have improved, bot formed a variation 
of it, frequently seen in the Roman buildings, partlnilurly in tbe 
tnura^hal arches, which has been erected by the moderns into a fifth 
order, under the name of Koman, or Composite. The dilfcrence be- 
tween this and the Corinthian, however, is much less than between 
(he Greek and Roman Doric. 

Before we give the orders in detail, it will be necessary lu obnerve, 
that columns are tape«:d in their shaSts ; that is, the circumference of 
the shaft at the capital b less than it is at tlie base, thus making a 
trostmrn of a cone ; but in most or all of the ancient examples, the 
line, ioilesid of being perfectly straight, is sligjhtly curved. Some- 
times ihe shall is eootiuued from the base, eylindrically, lo about a 
quarter or third of its height, and then diminished rectilinearly to ihe 
lop. This is called entasis, and in all the examples of antitjuily is to 
slight as lo be scarcely perceptible. Vitruvius having very obscurely 
hinted at the practice, several of the modern Ilaiiaii artists intending to 
conform to bis precept, but not perceiving the result in the originals, 
earned it to an absurd excess, and made the thickness greater at the 
middle than at the foot of ihe shaft. As the method of obtaioii^ 
the trae entasis, maybe useful and interesting to many of our readers, 
we here insert it from Sir William Chambers, where it is taken from 
Blondel. a French architect. 

" To give an accurate idea of the operation, it will be necessary 
first, Uj describe Vignola's method of diminution, on which it is 
grounded. ' As to die second method," says Vignola, 'it is a dis- 
covery of my own j and though it be less known than the former, it 
will be readily comprehended by the figure. Having therefore deter- 
mined (he measures of your column (that is to say, the height of the 
shaft, and its inferior and superior diameters), draw a line indefinitely 
from C through D, perpeadiGular to the axis of the column ; this 
done, set off the distance, C D, which is the inferior semi-diameter, 
(rom A, Ike extreme point of the superior semi-diameter, to B, a point 
in the awB. Then, from A, through B, draw the line A B E. which 
will out the indefinite line, C D iu E ; and from this point of inlor- 
•ection, E, draw through the axis of the column any number of rays, 
aa E, b, a, on each of which, from the axis towards the circumference, 
setting off the interval C D, you may find any number of points, 
a, a, a, through which if a curve be drawn, it will describe the swell- 
ing an'd diminution of the column.' 
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"Though tbismethod be sufficiently accurate for practice, especially 
if a considerable number of points be found, yet, strictly speaking, it is 
defective ; as the curve must either be drawn by hand, or by applying a 
flexible rule to all the points, both which are liable to variaiions. 
Blonde), therefore, to obviate this objection (after haying proved the 
curve passing from A to C through the points a, a, to be of the same 
nature with the first conchoid of the ancients) employed the instru- 
ment of Nicoraedes to describe it, the construction of whicli is as 
follows : 

" Having determined, as before, the length of the shaft with the 
inferior and superior diameters of the column, and having likewise 
found the length of the line C D E ; take three rulers, either of wood 
or meUil, as F G, I D, and A H ; of which, let F G and I D be fes- 
lened together at right angles in G. Cut a dove-tail groove in the 
middle of F G from top to bottom ; and at the point, E, on the mier, 
I D, (whose distance, from the middle of the groove in F G is the 
same as that of the point of intersection from the axis of the column) 
fix a pin ; then, on the ruler, A H, set off the distance A B equal to 
C D, the inferior serai-diameter of the column, and at the point B is 
a button, whose head must he exactly fitted to the groove made in 
FG, in which it is to slide, and at the other extremity of the ruler, 
A H, cut a slit or channel from H to K, whose length must not be 
less than the difference of length between E B and E D, and whose 
breadth must be suflicient to admit the pin fixed at E, which must 
pass through the slit, that the ruler may slide thereon. 

The instrument being thus completed, if the middle of the groove 
in the ruler, F G, be placed exactly over the axis of the column, it is 
evident that the ruler, A H, in moving along the groove, will, with its 
extremity. A, describe the curve A n a C, which curve is the same as 
that produced by Vignola's method of diminution, supposing it done 
with the utmost accuracy, for the interval A, B, a, b, is always the 
same ; and the point, E, is the origin of an infinity of lines, of which 
the parts B A, ba, ha, extending from the axis to the circumference 
are equal to each other, and to D C. And if the rulers be cf an in- 
definite size, and the pins at E and B be made to move along their 
respective ruler, so that the intervals A B and D E may be augmented 
or diminished at pleasure ; it is likewise evidertt that the same instru- 
ment may be thus applied to columns of any size. 
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THE TUSCAN Q8i»feR» ' 

The Tuscan order, as an antique, exists only in the works of Vitru- 
vius, the description in which, being very obscure, has left a wide 
field for the ingenuity of modern architects. Among these Palladio 
composed two profiles ; * one from the description of the ancient 

* The preJUe of an order, is the representatioD of its combination oi parts 
and mooklingB. The remarks of Sir William Chambers on this subject are so 
fixcellent, that though we have often had occasion in the course of our work 
to introduce his name, we cannot forbear inserting them. 

'' The most perfect profiles are such as consist of few mouldings, varied 
bo&in form and size, fitly applied with regard to their uses, and so distributed, 
that the straight and curved ones succeed each other alternately. In- every 
profile there should be a predominant member, to which the others ought to 
seem subservient, and made either to support, to forti/y, or to shelter it from 
injuries of weather ; and whenever the profile is considerable or much com- 
plicated, the predominant should always be. accompanied with one or more 
other principal members, in form and dimension calculated to attract the eye, 
create momentary pauses, and assist the perception of the beholder. These 
predominant and principal members ought always to be of the essential class, 
and generally rectangular. Thus, in a cornice the corona predominates ; the 
modillions and dentils are principals in the composition ; the cyma and cavetto 
cover them ; the ovolo and talon support them.*' 
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master,* and the other, according to hia own idea of a siniplllication 
of the Doric. That of Vignola, however, has been most generallv 
approved and adopted. 

The base of this order consists of a simple torus, with its fillet; it 
is, as are in general all the Roman orders, accompanied by a plinth. 

The proportions, from Sir W, Chambers, are as follow : the co- 
lumn, fourteen modules ; t the entablature, three modules, fifteen 
minutes. Of the former, the base occupies one module ; the shaft 
(including the astragal, which divides it from the capital), twelve 
modules, and the capital one. Of the latter, the architrave (including 
the fillet), thirty-one minutes and a half; the frieze, the same; and 
the cornice, forty-two minutes. 

_The intercolumniations, ia all the orders except the Doric, are the 
same ; viz. the eustyle, which is most common and beautiful, foitr 
modules, twenty minutes; the diaslyle,six modules; and the areefiatyle, 
seven modules. 

The Tuscan order admits of no ornaments, nor Hates in the co- 
lumns ; on the contrary, rustic cinctures are sometimes represented 
on the shaft of its column : but thb practice, though occasionally 
used by good architects, b seldom compatible with good taste. 

This order may be employed in most cases, where strength and 
simplicity are required, rather than magnificence ; such as prisons, 
market-places, arsenals, and the inferior parts of large buildings. 

THE DORIC ORDER. 

We now come to an order, of which numerous ancient examples exist, 
and which will, in consequence, furnish us with more materials for 
description than the preceding. We will commence with the story of 
its origin, as given by Vitruvius. 

" Dorus, son of Helleu and the nymph Orseis, reigned over Achaia 
and PeIopo:mesus. He built a temple of this order, on a spot sacred 

• The principal, and we believe the only important, execution of this idea, 
ii id the portico of St. Paul's Cburch, Ooveiit Gaideo, of wLich the architect 
WMlnigoJon^B. 

t Tbe module it hatf the diameter of the column at the foot of Ihe sh&Tt, 
and is commoalj used in describing the dimensiona of the orders. Strictly 
sp«abing, it ia confined in thia sense to the Doric, and, in the others, is tbe 
whole diameter ; bnt, to avoid confasioa, thia distinction ia little attended to, 
and ia now almost forgotten : for practice, the module ia divided into thirty 
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to Juno, at Argos, an ancient city. Many temples similar to it iveri' 
afterwards raised in the other parts of Achaia, though at that time its 
proportions were not precisely established." This account, as well of 
those of the orders which we shall presently examine, is very incre- 
dible, and is now generally rejected. 

From theory, however, we must now proceed to fact and descrip- 
ticMi, and will commence with the Doric of the Greeks, referred to 
by VitruviuB (who nevertheless confounds this with what was com- 
monly executed at Rome in his time). The most perfect example, ts 
the order of the Parthenon, or temple of Minerva, in the Acropolis 
at Athens, erected under the administration of Pericles, who lived 
about 450 years before the Christian era. It is this which is repre- 
sented in our Plate (B 2), we shall therefore now give its dimensions. 
The column (including the capital), ten modules, twenty-ei^ht mi- 
nutes and a half; the whole entablature, three modules, twenty-seven 
minutes and three-quarters ; the capital, twenty-seven minutes and 
three-quarters ; the architrave (with its fillet), one module, twelve mi- 
nutes and three-quarters; thefrieze, to the square member of the corona, 
one module, nineteen minutes ; and the cornice, twenty-six minutes. 
Diameter of the column at ihe top, one module, sixteen minutes. 

To proceed to the order, designated by Uiis title by the Romans. 
Very few ancient examples of this variation exist. The most perfect 
is that of the theatre of Marcellus, if, perhaps, we except that mis- 
shapen pile, Tmjan'a column, which is generally pronounced to be 
Tuscan. It is, therefore, principally indebted for its existence to the 
modeta Italian architects, who, having little of antiquity before their 
eyes, appear to have bestowed more attention upon this order than 
the others, and it must be confessed that they have fiiade of it a very 
elegant design, though, as before observed, essentially different from 
the original and true Doric. The measures, from Sir William Cham- 
bers, are as follow : The base, thirty minutes ; the shaft, thirteen 
I modules, twenty-eight minutes ; and the capital, thirty-two minutes; 
the architrave, thirty minutes ; the frieie to capital of trigijfph, 
forty-five minutes ; and cornice, forty- five minutes. Upper diameter 
of column, fifty minutes. 
tn no example of antiquity is the Doric column provided with a 
base. ■ This circumstance has occasioned no small perplexity to some 
of those fanciAil writers, who seek in every point some analogy to the 
human figure, or the trunk of a tree. Vitruvius, indeed, has told 
them thit the base is a shoe, first invented to cover the nakedness of 
the matronly prototype of the Ionic OTder. " But," says Monsieur 
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without a base, 
- time struck with the 
idea of a person without feet, rather than without shoes ; for which 
reason I nm inclined to believe, eitliei that the architects had not yet 
thought of employing bases to their columns, or tliat tliey omitted 
them in order to leave the pavement clear, the angles and projection 
of bases being stumbling blocks to passengers, and so much the a 
troublesome, as the architects of those tiroes frequendy placed their 
columns very near each other, so that, had they been made widi 
bases, the passages between them would have been cxtreniely narrow 
amd inconvenient." Ac«>rdingly, to supply this defect, as it was con- 
sidered in this order, most (u^hitects have employed the attic base, 
which is common to all the orders except the Tuscan, though belong- 
aig, perhaps, more peculiarly to tlie Ionic. We have, therefore, here 
given a representation of it from Vignola, after wbidi, little explanation 
will he necessary. 

' It is seen that it consists of two tori, 

with* a scotia and fiUets, between the 
upper of which, in this version, resem- 
bles an inverted ovolo. The fillet, above 
the upper torus, is always connected 
witli the shaft by a curve, as is also tJiat 
• f." " . °'. . ■ i""^ under the capital, for which reason they 
are commonly considered as part of the 
ihaft. Theplinlk, OT square member beneath, is usually understood, in 
Roman architecture, as an indispensable appendage to the base, though 
Palladio has omitted it in hia Corinthian order; but it is rarely found 
in the Greek specimens. To save this order, however, from the sad 
humiliation of being obliged to borrow a shoe when required to wear 
one, Vignola provided it with this appendage. His base consists of 
one large torus, with one considerably smaller resting upon it. sur- 
mounted by the fillet. 

M. Le Cletc has, howwer, we apprehend, discovered the true 
reason why, at least in the latter Greek specanens, the base is 
omitted ; namely, the very narrow intercolumnialioiiB. In the Greek 
order alteration is not probable, and perhaps not desirable ; but iu the 
Roman, where this addition has been long provided for us, and the 
intercolumniation!! adjusted accordingly, the omission would be cer- 
tainly improper.* 
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The most striking jiecutiarit; in this order, is the triglyph, (sup- 
posed by Vitruvius to be the end of the joists, laid transversely on the 
beam of the architrave), which forms the technical distinction between 
the Grecian and Roman Doric, being in the former always placed at 
the comer of the entablature, and in the latter, invariably over the 
centre of the column. (See Plate.) This circumstance is a cot- 
TOboratioD of the objection against the notion of the timber prototype, 
for, following the idea of the Egyptian origin of Greek architecture, 
there is found in tiie large hollowed crown moulding of the temple of 
Tentyris (see Plate), a decoration very similar, to the Doric triglyph, 
the extreme parts of which are placed at the angle, like the Greek 
Doric, but which, from their situation, bear not the leaat resemblance 
to the ends of pieces of wood." The triglyph is surmounted by llie 
matule, in the Greek, and in some Roman examples inclined, but in 
most modem profiles horizontal : on its soffit are represented gutts, 
or drops. The spaces between the triglyphs on the frieze, are called 
metopes, which, in the modern Doric, are invariably perfectly square, 
and generally enriched with sculptures. Those which formerly 
adorned the metopes of the Parthenon were brought to this country 

lecture} with natural objects. A lovely female alike faecinateB tbe pampered 
volaptaarjr, and the uotutored savage ; thaugii diSereut causes, aria n^ fiom 
ciiltivation of intellect, may opsrate in this preference : tho grand and beauti- 
fal reatnrea of nature, tbe grsccrull; irregntar tree, tbe rugged rock, the over- 
nbelnuDg wave, and tbe lushing cataract, likewise Gil with emotion ever; 
breast. Bat Ihe hardy inhabitant of the forest would, perhaps, laugh at out 
Ixmsted rules of proportion, those exquisite niceties and nameless heaoties, 
wlijch form the subject of the panegyric of the connoisseur ; as men more ci- 
vilized have derided the simple eleganco of Grecian art, and the sublime 
grandear of Iho architecture of our ancestors. The inference is, that there is 
no such tiling as inherent beauty in any thing unconnected with Ihe immediate 
gratificadoD of the senses, or excitation of the passious, and me must be con- 
teat, after ail, with the acknowlodgment, that our " sublime science," our 
" heaven descended proportioas," are notbiag more than ideal beauties to tickle 
the toncies of our employers, and that tbe quality on wUch the architect must 
principally found his olaun to honour, is mathematical skill. 

• We have stated these objections, as they have been lately suggested by 
Mr. Gwilt; but the writer is inclined to believe, from many circumitancef , 
that if the timber hut was not the actual precursor of the Grecian temple, it 
WHS at least consulted in the anangtment, i. i. allowing the latter to bsvB 
been originally brought from Sgypt, the Greeks joined with it the semblance 
of the but, which appears lo be (he only way of accoanting for the aogular 
triglyph, Joined with tbe inclined mutule, the open metope (as it wHsori^iiinDy), 
«Dd the numerous evidences in favour of this origin. Tbe Romans artenvurdB, 
perfecting this idea, altered the situBtion of the triglyph, in our opioion much 
forth« 
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by Lord Elgin, and now form the principal part of the colleclioQ 
which is known by his name at the British Museum. In the modern 
order these sculptures are most conunonly an alternate bull's scull, 
and patera. The extreme projections of oil these ornamenis should 
be leas than that of the tijglyph itself, thus keeping a due subordina- 
tion between mere decorations and essential parts. All the Grecian 
Doric columns arc fluted, and in both Greek and Roman this is per- 
formed without fillets between, as in the other orders. The interco- 
lumniations in this order differ from those of the others, on account 
of the triglyph, the metopes being required to be exactly square. 
They are oa follow ; the coupled columns of course must stand under 
adjoining trigljphs ; this makes their distance, at the foot of the 
shaft, twenty-one minutes. The next ititercoluniniation is the monotri- 
. ■ g'ypli' having one between the columns; the distance is three mo- 

dules. The diastyle— two triglyphs, five modules and a half. The 
arseosistile, which has three between, eight modules. This last is a 
size which should never be resorted to but in cases of great necessity, 
and indeed is seldom practicable. 

tThe following table of proportions of this order, i^ extracted from 
Aikin's " Essay on the Doric order." 
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MO AftCUlTECTUEE. 

^ fpufar Order. ' 

" The ancients," says Sir "William Chambers, " employed the 'Doric 
in temples dedicated to MineiTa, to Mars, and to Hercules, whose 
grave and manly dispositions suited well wkh the character of the 
order. SerJis says, it is proper for churches dedicated to Jesus Christ. 
St. Paul, St. Peter, or any other saints remarkable for their fortitude, in 
exposing their lives, and suffering for the Christian faith. Le Cierc 
recommends the use of it in all kinds of military buildings ; as arsenals, 
gates of fortified places, guard rooms, aad 'similar structures. It 
may likewise l>e employed in tlie houses of generals, or other martial 
men ; in mausoleums erected to their memory, or in triumphal bridges 
and arches built to celebrate their v' 



THE IONIC ORDER. 

The account of this order, which is given by Vitruvius, informs ua, 
that in a general assembly of the Grecian states, thirteen colonies 
were sent over into Asia, by the Athenians ; the expedition being 
led by Ion, whom the Delphic oracle which directed the emigration 
had acknowledged for the offspring of ApoUo. They settled on the 
borders of Caria, and built several cities of great fame, of which were 
Ephesus, Miletus, Samos, and Colophon, to which Smyrna was after- 
wards added : and after the expulsion of the original inhabitants, 
these colonies were denominated Ionian, from the name of their chief. 
" In this country," continues he, " allotting ditferent sites to sacred 
purposes, they erected temples, the first of which was dedicated to 
Apollo Panionius. It resembled that which they had seen in Achaia, 
and, from the species having been first used in the cities of Doria, they 
gave it the name of Doric. As they wished to erect this temple with 
columns, and were not acquainted with their proportions, nor the mode 
in which they should be adjusted, so as to be both adapted to the re- 
ception of the superincumbent weight, and to have a beautiful effect : 
they measured a man's height by the length of the foot, which they found 
to be a sixth part thereof, and thence deduced the proportion of their 
columns. Thus the Doric order borrowed its proportion, strength, 
and beauty from the human figure. On similar principles they after- 
wards built the temple of Diana, but in this, from a desire of varying 
the proportions, they used the female figure as a standard, making 
the height of the column eight times its thickness, for the purpose of 
^ving it a more lofty effect. Under this new order they placed a base 
as a shoe to the foot. They also added volutes to the capital, resembling 
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the graceful curia of ihe liair, hanging therefrom to tlie right and left 
certain mouldings and foliage. On the shaft, channels were sunk, 
bearing a resemblance to thu folds of a matronal garment.' Thus 
were two orders invented, one of a masculine character, without 
omanieiit, the other approaching the delicacy, decorations, and pro* 
portion of a female. The successors of these people improving in 
t^te, and preferring a more slender proportion, assigned seven 
diameters to the height of the Doric column, and eight and a hqlf to 
the Ionic. The species, of which the lonians were the inventors, re- 
ceived the appellation of Ionic." 

We shall make no farther remarks upon this, than to caution the 
reader against a ready adoption of it, and will proceed with the dis- 
tinguiahing features of the order, of which the principal is the volute, 
supposed by Vitniyius to represent the curls of a woman's hair. Some 
modem French architects have ascribed it to the Egj-ptians. Where 
it originated, however, is not our present question : but it will be 
proper, before we go farther into this order, to explain the conatruc- 
tion of a member so essential to it. We have therefore given tha 
method of describing that of the Erectbeitm at Athens, from Mr. 
Nicholson. 
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•All theGrecina Doric colnnuis have flutes j a fact Vitra»ins dOM not 

ipear to have been aware of. 



" The centre is marked by the point ■ upon the cathetus. Set 20 
from ■ upwards, which will give the extremity of the first radius. 
Upon the second radius to the left set 18,3 from the centre, wli't;h 
will give another poiut in the curve. Then following round in the same 
progression from the centre, set 16,74, 15,32, 14,01, 12.82, 11,73, 
10,73, 9.82, &c. upon each succeeding radius respectively to 2.37, 
and three points will be found in each quadrant. In the fii'st quadrant, 
take the length of the middle radiua 18,3, set one foot of the com- 
passea in 20, then describe nn arc near the centre. With the same 
radius, set the foot of the compasses in 16.7, and describe an arc 
cutting the former. Then from the point of intersection, as a centre, 
describe an arc cutting the three points, 20, 18,3, 16.7. Proceed in 
the same manner with every quadrant till you arrive at 2,4, then 
with the radius 2.4 describe a circle, and the whole spiral will be 
completed." — Nicholson's Architectural Dictionary, Volute. 

It should be observed, that this operation must be repeated for 
every line in the volute, no two being struck from the same centre. 

The most beautiful Grecian specimens of this order, are the temple 
on the Ilyssus, and the the temples of Neptune Erecthens, and 
Minerva Polias, in the Acropolis at Athens, the two latter of whicH 
are so similar, that we shall not here discriminate between them. We 
are thus reduced to two Greek examples, and these are sq exquisitely 
beautiful, that it is difficult to give the preference to either. We shall 
therefore, describe both. The temple on the Ilyssus is the plainer of 
the two ; its volute consists of a single spiral, with a deep channel 
between, and is separated from the shaft by the sculptured echinus. 
The architrave is not broken into fascia?, as in most otlier specimens.* 
The cornice consists simply of a square member, with an echinus and 
fillet, surmounted by the cym-atium : the bed-mouldings in the eleva- 
tion are completely concealed. The base is composed of two tori, 
the upper of which is channelled horizontally, and surmounted by a 
bead, inclosing a very flat scotia, the upper fillet of which projects 
as far as the extremity of the torus. The flutes are semi-elliptic. 

The following are the measures of this order. The column, in- 
cluding base and capital, sixteen modules, fourteen minutes and one- 
fifth ; the base, twenty-nine minutes and four-fifths ; the capital (to 
bottom of volute), forty minutes. The architrave, fifty-five minutes 
and two.fifths; the frieze, forty-nine minutes; the cornice, thirty 

■ Ifhateter may have been (he origin of this gjagular practice, vii. nmking 
tbe faari» of the architrave to averhaog each other, we cannot but consider it 
an viiry Bbantd, ami the greatpst defect in G 
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od one-fifth. Width of llie capital, three modules, three 
ininuti?s ; upper diameter of column, fifty-one minutes. Itiiercoluni- 
nialion from centre to centre of column, sis modules, five minutes 
and two-fifths. 

The order of the temple of Minerva Polias is next to be considered. 
This example is much Ticher, yet no less elc^nl than the other ; the 
Tolute, instead of a single spiral, is formed by three : the sculptured 
ei-hinHS beneath is surmounted by a guillot'hed moulding, and sepa- 
rated from the shaft by a neck adorued with honey-suckles. The tase 
IB very similar to diat of the temple on the Ilyssus, except that its 
beauty is increased by the diminution of its height, the scotia is 
deeper, and the upper torus is giiillocheil. The architrave consists of 
three fascis, and the cornice is similar to that of the Ilyssus temple, 
except that the echinus and bed-moulding are sculptured, and the 
astragal of the latter is seen tn the elevation beneath the corona." 

The column, including base and capital, "is eighteen modules, seven 
minutes and one-tenth in height ; the base, twenty-four minutes ; 
and capita], forty-two. The architrave, forty-five minutes and one- 
fourth; the frieM, forty-seven minutes and four-fifths; and cornice, 
(to the fillet of the echinus, which is the greatest achial height of the 
entablature, the cymatum being a restoration), twenty minutes and 
two-fifths.. The width of the capital, three modules, three minutes. 
Upper diameter of column, forty-nine, minutes and a half. Inierco- 
lummation, (from centre to centre"), nine modules. Both these orders 
are destitute of insulated plinths. 

- Having thus given our readers an idea of the finest Greek speci- 
mens of this order, we must now proceed to th» Roman and Italian 
version of It. It is the peculiarity of this order, that its front and 
side faces are dissimilar. To obviate this inconvenience, the Greeks 
twisted the extreme volutes of a portico so as to make the two faces 
alike. But Scamozzi, a famous Italian architect, designed a capital 
in which the volutes proceeded angularly from the shaft, thus pre- 
senting the same front every way ; and the capital so executed has 
been generally attributed (o the supposed inventor. Sir William 
Chambera, however, is of opinion, that Michael Angelo was the 
aotkor of one of this description in the Vatican at Rome.+ This 

" This is most beautifiillj eiecutfcd at St. Pancraa church, at [lie cnst end ; 
ia the interior the capital and bwe are can-ed in marble, with iKe shai^ of 
•cigtiola work reBembling verde antique. In the portico of thin church thai 
*f Ihe Ereclheion is copied. 

' i'Thta ma; bt seen in the beautiful circnlar portico of Ml Souls' church, 
built by Mr. Kssh in UnRhani Place. 
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C-ompotite Order. 

capital is commonly known as the modern Ionic, but has not been 
often executed in large works. The frieze of this order has been, by 
many architects, and Palladio among the number, pulvinated, or 
rounded in its contour, and smaller than the architrave, as though it 
irere pressed down and bent by the superincumbent weight ; but the 
ill effect of this has been so generally perceived, tliat it is rarely to be 
seen in late works. The cornice ia distinguished from the Greek by 
its variety of mouldings, among which the most remarkable is a 
square member in the bed-mouldings, cut into small divisions, some- 
what resembling teeth, whence they are called denlUs, In other 
points of variation between the Grecian and Eoraan achitecture there 
may be a difference of opinion, .but with respect to the Ionic capital, 
we conceive this to be impossible. Whoever compares the meagre, 
petty form of the capital of the temple of Concord, with that of the 
Erectheion, must instantly, whatever be his former prejudices, perceive 
the amazing difference, and unhesitalingly acknowledge the vast su- 
periority of the latter. The poverty of the solitary revolving fillet, tlie 
flat, insipid lines, and the enormous projection of the clumsy echinus, 
comlune to render this the very worst feature in all the Italian orders. 
The base commonly used is the Attic, though Vitnivius has appropri- 
ated one to this order, resembling the Corinthian without its lower torus. 

The following are the measures of the order, from Sir William 
Chambers. The base, one module ; the shaft, sixteen modules, nine 
minutes ; and capital, twenty-one minutes. The architrave, forty 
minutes and a half; the frieze, the same ; and cornice, fifty-four mi- 
nutes. Width of capital, two modules, twenty-six minutes. Upper 
diameter of column, fifty minutes. 

" As the Doric order," says Sir William Chambers, " is particu- 
larly affecled in churches or temples dedicated to male saints, so th& 
Ionic is principally used in such as are' consecrated to females of the 
matronal state. It is likewise employed in courts of justice, in 
libraries, colleges, seminaries, and other structures having relation to 
arta or letters; in private houses, and in palaces; to adorn the 
women's apartments, and, says Le Clerc, in all places dedicated to 
peace and tranquillity. .The ancients employed it in temples sacred 
to Juno, to Bacchus, to Diana, and other deities whose characters 
held a medium between the severe and the effeminate." 

-THE ROMAN, OR COMPOSITE ORDER. 
This order (though not considered by them as a distinct one) was 
employed by the Romans principally in Triumphal arches, the column 
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Corinlhiaii Order, 

and entablature being; the same as, or little differing from, the 
Corinthian. 

This difference was, however, sufficient for the Italians to ground a 
new order upon. The capital, as being composed of the Ionic and 
Corinlhian, Ihey termed composite, and to justify the application of 
(he name to the order in general, they combined in the entablature 
the dentils of the Ionic whh the mutules of the Doric, and enrich- 
ments of (he Corinthian, and gave to the architrave but two fasciw, 
thus rendering it in some respects more simple, but more enriched 
than the latter, while the former had little but the name left in the 
composition. The whole order may be safely pronounced to be heavy, 
without possessing grandeur, and rich, though destitute of beauty. 
It has not been frequently adopted, and it is to be lamented, that Sir 
Christopher Wren has made so much use of it about St. Paul's. 

The base commonly appropriated to tiiis order is extremely beau- 
tiful : it consists of two tori, (the lower of which is considerably the 
larger), with two scotite, enclosing on astragal. This is called the 
proper base of the order, but the Attic is usually employed, being 
more gimple, and consequently less expensive than the other. 

The measures of this order, from Sir William Chambers, are as 
follow : The base, thirty minutes ; the shaft, sixteen modules, twenty 
minutes ; and capital, two modules, ten minutes. The architrave, 
forty'live minutes ; the frieze, forty-'tive minutes ; and the cornice, 
two modules. 

THE CORINTHIAN ORDER. 

The storr of the origin of this order, given by Vitruvius, is as fol- 
lows ; " The third species of columns, which is called Corinthian, 
resembles in its character the graceful, elegant appearance of a virgin, 
whose limbs are of a more delicate form, a.nd whose ornaments should 
he unobtrusive. The inTention of the capital of this order arose from 
the following circumstance, A Corinthian virgin, who was of mar- 
riageable age, fell a victim to a violent disorder : after her interment, 
ber nurse, collecting in a basket those articles to which she had shewn 
a partiality when alive, carried them to her tomb, and placed a tile on 
the basket, for the longer preservation of its contents. The basket 
was accidentally placed on the root of an acanthus plant, which, 
pressed by the weight, shot forth towards spring in stems of lai^u 
foliage, and, in the course of its growLh, reached the angles of the 
tile, and thus formed volutes at the extremities. Callimachus, who 
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Corinlhi' in Order. 

for hia great ingenuity and tasLe iu sculpture was called, by the Athe- 
nians, i;arQrex''''Cj happening- to pass by the tomb, observed the baskel, 
and the delicacy of the foiiage which surrounded it. Pleased with 
the form and novelty of the combination, he took the hint for invent- 
ing these columns, and used them in the country about Corinth, re- 
gulating by this model the manner and proportion of the Corinthian 

It has been before observed in our notice of Egyptian architecture, 
that the capitals to be found in that country are much more likely to 
have given the hint for the Corlnthiaj) than the circumstance here 
mentioned The only pure example of this order in Greece is the 
monument of Lysicrates. The capital of this specimen is exquisitely 
beautiful, but the same praise cannot, in the opinion of the writer, 
be justly awarded to the entablature ; the architrave is disproportion- 
ately large, and the frieze extremely small ; the bed-mouldings of tho 
cornice (whicli completely overpower the corona) consist of large 
dentils, supported by the echinus, and surmounted by a cyma recta 
under a cyma reversa, which supports the corona. The base is eit- 
tremely beautiful, resembling that of the temple of Minerva Polias, 
escept that an inverted echinus is substituted for the upper torus : the 
base stands upon a large inverted cavetto, connected with the con- 
tinued plinth by another inverted echinus. The flutes terminate up- 
wards in the form of leaves, instead of being divided from the capital, 
as usual, hy an astragal. The building is circular, and its centre is 
the summit of an equilateral triangle, of which the base is a line 
bounded by the centres of any two of the columns : the intercolumni- 
ation is six modules, thirteen minutes and one-fifth. Height of the 
column, twenty modules, thirteen minutes and two-fifths, of which 
the base occupies twenty-one minutes ; and the capital, two modules, 
twenty-seven minutes. The architrave, fifty-three minutes and two- 
fifths ; the frieze, forty-one minutes and two-fifths ; and the cornice 
forty-eight minutes and four-fifths. The finest Roman example of 
this order, is that of three columns in the Campo Vaccino, at Rome, 
which are commonly considered as the remains of the temple of 
Jupiter Stator. This example has received the commendation of all 
modem artists, yet has seldom been executed in its original form. 
This is probably owing to the excessive richness and delicacy of il, 
which renders its adoption very expensive, and perhaps the modification 
of it by Vignoia is preferable tothe original, possessing a sufficient en- 
richment withoiit the excessive refinement of the other. In this order 
(which has been adopted by Sir William Chambers) the base is oiia 
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module in height ; the shai't, sixteea modules, twenty iniDutes ; and ihe 
capital, two modules ten minuteB; thus giving tea diamei«rs to the whole 
column. The architrave and fc'eze are each one module, fifteen minute* 
m height, and the cornice, two modules. The cornice is distinguished by 
modillioQS interposing between the bed-mouldings and corona; the latter 
IB formed by a square member surmounted by a cymatium supported, 
by a Email ogee : the former is composed by dentils, supported by a 
cyma reversa, and covered by the ovolo. When the order is enriched, 
which is usually the case,' these mouldings, excepting the cymatiiun 
and square of the corona, are all sculptured : the column is also 
fluted, and the channels are aoraetiraes filled to about a third of their 
lieight with cablings, which are cylindrical pieces let into the channels. 
When the column is lai^, and near the eye, these are recommended 
as strengthening them, and rendering the fillets less liable to fracture ; 
but when they are not approached it is better to leave the flutes plain. 
They are sometimes sculptured, but this should be only in highly en- 
riched orders. 

The flutes are twenty-four in number, and commonly semicirculair 
in their plan. The Corinthian base is similar to that of the compo- 
site order, excepting that two astriigaU are employed between the 
icotiee instead of one ; but the Attic is ueually employed for the rea- 
sons before assigned. 

" The Corinthian order," says Sir William Chambers, " is proper 
for all buildings where elegance, gaiety, and magnificence are required. 
The ancients employed it in temples dedjcated to Venus, to Flora, 
Proserpine, and the nymphs of fountains, because the flowers, foliage, 
and volutes with which it is adorned seenjed well adapted to the deli- 
cacy and elegance of such deities. Being the most splendid of all 
ihe orders, it is eitremely ]>roper for the decoration of palaces, public 
squares, or galleries and arcades surrounding them ; for churches 
dedicated to tbc Virgin Mary, or to other virgin saints, and oa ac- 
count of its rich, gay, and graceful appearance it may, with pro- 
priety, be used in theatres, in ball or banqueting rooms, and in all. 
places consecrated to festive mirth, or convivial recreation." 

PERSIANS AND CARYATIDES. 
Havibo now described what arc called the regular orders, it is neces- 
sary to notice, in the next place, the employment of human figures 
• When expense is an object, it iK much belter to employ <,ne of the plainw 
mitn tlian to strip the Corinthian of all its beauty. The ill effect uf Ihi. 
Qrder, uoBdc)™ed, may be seen at St Marj-le-bonc church. 
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CatTfalidti, 

instead of coiHmns for the stipport of an entablature. We will first 
give, as in former cases, the account of VitruviuB. " Carya, a city 
of Peloponnesus, took part with the Persians i^inst the Grecian 
states. When the country was freed from its invaders, the Greeks 
turned their arms against the Caryaos, and upon the capture of the 
-city, put the males to the aword, and led Ihe women into captivity. 
The architects of that lime, for the purpose ol' perpetuating the 
ignominy of this people, instead of columns ia the potlicoa of their 
buildings, a ubsti tilted 'statues of tliesc women, faithfully copying their 
ornaments, and thfe drapery with which they were attired, the mode 
of which they were not permitted to change." 

There are ^wo great objections to the truth of this story ; first, that 
the circumstance is not mentioned by any of the Grecian historians ; 
and secondly, that it is certain animal figures were employed for this 
purpose long previous to the time assigned by Vitruvius. 

Having thus shewn our readers what is not the origin of these 
figures, it must next be our business to inform him what is, or rather 
what is most probable, and for this purpose we must trespass on the 
kindness of Mr. Gwill, the only writer, we believe, who has given a 
satisfactory account of them," He conjectures the name to have 
arisen from the employment of them in temples to Diana, who is sup- 
posed to have made the Lacedemonians acquainted with the story 
of Carya(tumed into annttreeby Bacchus, who also transformed her 
sisters into stones), and thence worshipped by them under the name 
of Caryatia. Thus, being first employed in temples to this goddess, 
they afterwards came into use in other buildings as representa- 
tions of the nymphs who assisted at the mysteries of the patron 
goddess. They may be seen at St. Pancras church, correctly copied 
from the Pandroseum, the only Greek building remaining where they 
are employ ed.+ 

Tile entablature of this example is extremely heavy, consisting only 
of an architrave and enormous cornice with dentils, which, however 
disproportionate in its situation, is of itself very beautiful. There are 
no remains of these fiimres in ancient Rome. The moderns have 

* In a privale pamphlcl. printed in 1S91, ajid aflerwarda incorporated in hii 
Eibb; od Grecian Architecture preBied to his edition of the treatiae af Sir 
William Cham be ra. 

t Tbe Panrlroseum ia attnclied to the lemples of Neptuae Erectheus, aud 
Minena PoUas, in tlte Acropolis at Athens, which hnvc been before daacribf d, 
and From -wliicb St. Pancras church is copied, The only eiODu that ci 
made for their introduction in a Christian church. 
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•js^ed the lontc eoUbltiture to Caryatides, and the Doric, when the 

figures of men are employed, which are called Persians. 

Caryatides are, when appropriately designed, well adapted for 
buildings devoted to pleasure, such as theatres, ball rooms. &c. but 
are decidedly improper for sacred edifices. They should not be repre- 
WDted much above the natural size, " lest they should appear hideous 
in the eyes of the fair.'' 

For male figures, on the contrary, a large size is desirable : they 
•re said to be proper for military buildings. ' . , 

The contradictions of some of the French aretitects od this subject 
are very curious. Le Clerc tells us, that it is very wroog to represent 
Caryalidea in servile attitudes, such characters .being very injurious 
10 fbe sex. On the contrary, they should be considered as the greatest 
omanients of buildings, as their prototypes are of creation, and re- 
presented in respectful characters. 

But M. De Chambrai disagrees with his learned friend, and con- 
nders this practice as an error, observing, that if the text of Vitni- 
ms be attended to, it will be perceived that it is very improper to 
represent saints and angels loaded like slaves with cornices and other 
heavy burdens. He likewise considers them as improper for churches, 
m which, as houses of God and asylums of mercy, vengeance and 
ibveiy ought never to appear. 

M. Blondel again observes, " that though this remark be just, if 
the ori^ of these omameats be rigorously attended to, yet to serve 
in the house of God, and particularly at the altar, has always ap- 
peared in the minds of the prophets and saints so glorious and great, 
that not only men, but angels, ought to esteem it a happiness, and 
dutt consequently it can be no indication of disrespect to employ their 
lepresentations in offices in which they would themselves execute with 
pleasure. 

Such are the empty questions and debates into which blind reve- 
rence for antiquity has involved men of considerable talents. Leaving 
them, however, to such as are more inclined to pay them attention, 
it is now requisite to describe a species of figures, which, on account 
of its simplicity, has sometimes been substituted for Caryatides. 
These are called Termini, or terms, and derive their name and origin 
ftom the boundary stones of the Romans, to render which inviolate, 
Nnma Pompilius erected the Terminus into a deity, and he was first 
worshipped in the similitude of a stone. This was afterwards im- 
proved into a human head upon a pedestal, smaller ut the bottom 
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than the top, and they are thus, with numerous variations, represented 
in buildings .. 

PILASTERS. 

Pilasters are square pillars attached to walls, in every other respect 
resembling columns. They were unknown to the Greeks : the antffi, 
which somewhat resemble them, being merely projections in the walla, 
with bases and capitals, difTerent lo the columns, tu receive tlie archi- 
trave. Pilasters are employed instead of columns in interior deco- 
rations, to save room and expense, and frequently in exterior com- 
positions. When used as principals, that is, when columns are not 
employed in the same composition, they should project one-quarter of 
their diameter, unless the cornices of windows of greater projection 
are divided by them, in which case thej must be increased to meet 
the necessity. When in a line with columns the projection must be 
regulated by them. 

Respecting the diminution of pilasters the greatest architects are 
at variance. Where they are employed with columns, it is certainly 
proper to make them correspond, and where they are alone it is per- 
haps most desirable ; as ei ther the capitals will be of an unusual size, 
or the pilasters themselves inelegantly thin, when they are rectilinear. , 

In the Tuscan and Doric orders there will be no difficulty in the 
execution of the capitals o^n a flat surface ; but in the Ionic, on ac- 
count of the great projection of the echinus, it is necessary either to 
bend it inwards considerably at each end, that it may pass behind 
the volutes, or to twist these forwards to hide the passage of the 
echinus. The latter expedient is considered the best. In the angular 
Ionic, and in the Composite, the volutes may be spread out so as to 
cover the echinus, and in the Corinthian the bell must present the 
segment of a circle in front. 



PEDESTALS, 






In the use of columns they are most frequently placed in the ground, 
but are sometimes raised on insulated basements, called pedestals. A 
pedestal is, like a column, composed of three parts; the base, the 
body or die, and the cornice, the decorations of which i-ary according 
to the order in which it is employed. The best method of arranging 
them is that employed by Vignola, who makes them in all the order* 




A RC H 1 TE C T U R i;. JZ I 

Pedimtnfi. 

one-third of the height of the column, thus preserving the character 
of the order. The die is always the same aize as the plinth of the 
column, and the base and cornice are regulated by the delicacy of 
the order. 

be employed with detached columns, form- 
frequently appljed to columns which divide 
in churches, where the pews would other- 
nd great part of the column. Tlie same 
id in all edifices built for the reception of 



Pedestals should neve 
TBg porticos, but they a 
arches, and are necessa; 
wiae conceal the base, 
reason will justify their 



crowded assemblie; 



PEDIMENTS. 



Whek ODlamss are employed to decorate the gable of a building, in 
wlu'ch situation they usually form what is called a portjco, the tri- 
'angle fbrmed by the roof projecting upwards from the entablature, is 
called a pediment. The entablature, in this case, is covertd by two 
straight inclined cornices, the mouldings of which are similar to Oie 
horizontal one : the space inclosed is called the tympanum. This 
was the original pediment, and the oa\f form found in Greece ; but 
the Romans, to vary tha form, employed, in smaller works, a segment 
of a circle instead of the triangle. The latter form, however, is heavy, 
and is only used as' coverings to gates, doors, windows, and such 
smaller architectural works, where, by reason of their dimiriutiveness, 
they may produce variety without being disagreeable to the eye. The 
Cfmalium, when the horizontal cornice is covered with a pediment, is 
omitted, and only used in the inclined cornice, otherwise this mould- 
ing would occur twice together in the same profile. The mutules, 
dentils, and modillions in the inclined or segmental cornice, must 
always answer perpendicularly to those in the horizontal one, and their 
iides perpendicular to the latter. 

The proportion of a pediment depends upon the width of the 
base, the cornice being always of the same size : thus, in a portico 
with many columns, the tympanum will bear a very different propor- 
tion to the rest of the composition when it is composed by few 
The method of determining the height of a pediment has lately been 



given in a French pamphlet 
Iowa : From the summit of a 
ii the upper fillet of the hor: 
angle as a radius describe ai 
between this arc and the ccn 
21 



e correctly than before ; 
equilateral triangle, of which the base 
>ntal cornice, with one side of the tri- 
arc. With the point of intersection 
■ line of the compoEition as a centre, 
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Gothic Architecture. 
and with the depth of the horizontal cornice as a radius, describe a 
pail of a circle. .A line drawn from the extreme boundary of the 
upper moulding of the horizontal cornice, passing as a tangent, the 
circle gives the inclination of the pediment. 

Having now described all the essential parts of Grecian and Roman 
architecture, it becomes our duty, in pursuance of our plan, to give 
it of the next style, commonly known by the name of 



GOTHIC ARCHITECTURE.* 

It has been before observed, that the rude buildings of the Saxons 
and Normans in this country, which are evidently copied from those 
of the Romans, may, by gradual improvement, have given rise lo 
Gothic architecture ; aud that this was the case in England at least 
there is no doubt. But there are certain peculiarities even in these 
crude and imperfect attempts (thoi^h afterwards more fully developed) 
which require to be noticed before we proceed further, plainly indicat- 
ing that the works in question were raised under the influence of a less 
ardent sun, and more obscured sky. In the happy climate of Greece, 
where little was to be feared from change of weather, the temples 
(the only buildings much distinguished for architectural excellence) 
wore frequently destitute of covering. Windows, in this case, being 
entirely superfluous, the walls were, in many instances, pierced only 
by a single door, which served at once for ingress and egress both to 
priests and worshippers. Science here, therefore, was not needc-d, 
and indeed is not to he found. With the practical application of the 
principle of the arch the Greeks do not appear lo have been ac- 
quainted ; the large stones, which in those early ages were to be pro- 
cured in abundance, being sufficient to covei the columns and the 
opening of the doorfi. As architecture improved, however, roofs were 
added to these edifices, and to throw off the rain they were inclined 
downwards from the centre to the extremities. This inclination, in a 

• The UBS of this term haa been severelj reprobatsd by msny modern nriterg, 
and thej have ptopoaed a vsriely of neit ones in the hope of auperBeding it ; 
but il does not appear lo the present writer that a name ia of such vaat im- 
portance. No one ever thonshi (who ever thought Bboul it) that (be Goths 
were thi inventors of the style ; and while its beauties are acknowledged, il 
ean matter little whether we danomjnate it English, Saracenic, Romanesque, 
ordistingalsb it by any other ii«signtttion which has been, or may be applied 
to 11. The name of Gothic is most ooramon, and that by which the slylf ia 
bcEt known, for which rcaaon ve have here adopted it. 




climate where ao little rain or 8B0W fell, required to be but small; but 
in Rome, which bmore iiorlliern, ii was found convenient to increase 

t the exigencies of the situation. In countries f 
poaed to vicissitudes of weather thau dtber of these, it is evident thai 
a very different pitch will be requisite, and this theory is verified by 
the buildings of northern climates, the architects of which, though 
totally unacqu^oted with the works of their southern predec 
a singular coincidence ad'.ipled their roofs to their latitude in n regular 
acaie of gradation from tiiem." The Sason and Norman architects, 
though they did not comprehend this principle in the perfection to 
which it was afterwards carried, were sensible of the wants of the 
climate, and made iheir roofs much higher than those of their Roman 
prototypes. 

This circumstance presenting itself to minds so quick to perceive, 
aaiJ so able to adopt, any novelty which came recommended by utility 
and beauty as those of the architects of the middle ages, could not 
&il of meeting with the highest attention. It was soon seen that un- 
broken vertical lines and lofty buildings were necessary to harmonize 
with the high pitched roof, and the pointed arch is but a natural and 
eaiy deduction from these data. 

But there \i ;inother and an important peculiarity to buildings de- 
tigned for northern climates, to which we must next call the reader's 
attention. This arises from the numerous circumstances which, In 
these regions, conspire to obscure the rays of the sun. The great dark- 
nesswhich prevails in them, compared with ihe countries of Greece 
and Italy, evidently requires a very different arrangement in the 
public buildings, and this uircurastance has received no small share of 
the attention of the archirects whose works wc are considering. The 
variety and beauty of its windows is not the least striking peculiarity 
of Gothic architecture, and indeed they form the readiest criterion 
for distinguishing the several styles, as we shall see hereafter, 

A third essential point of distinction between this style and all 
others, consists in the di&rent purposes for which the edifices in 
which it is most apparent were constructed, and the different cere- 
monies for which they were adapted. Although the rites of Greek 
and Roman pi^anism were numerous and splendid, they required 
little aid from architecture ; the ceremonies with which they were con- 

* This lias beea lately eheved by ui ingenions French writer in Ibe 
" Eneyetapedie Mellmdiqiu," who hftfing foriaed a scale from the Greek and 
Rtnntui boildiags, foand the Gothic baildingB in Germany to lally exactly wilb 
what tbe formar would have been in such situations. 
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nected were principally performed in the open Mr, and the temple was 
only used as a receptacle for the statue of the Deity, before whtcli 
sacrifices were offered, and prayers preferred to it. 

But Christian worship under papal guidance, and in a 'country 
where the atmosphere was so cold aa to render shelter requisite for the 
performance of its ceremonies, required other arrangements in the 
edifices dedicated to it : for its numerous and splendid processions, 
was provided a long, narrow, and lofty gallery, called the nave ; for 
the reception of the multitude to witness these, adjacent wings were 
added, called aisles. A choir was added for the actual performance 
of the sacred rites, and numerous chapels to commemorate the bounty 
of individuals were dispersed about the edifice. 

All these essential appendages necessarily occupied a space of great 
magnitude, and the figure of the crass, beJd by the Romish Church in 
the most profound veneration, was pitched upon to regulate the general 
form of the building thus constituted. Our reason for mentioning 
these particulars is, to shew the absolute necessity which thus arose 
for a degree of science and mathematical knowledge, not dreamt of 
hy the architects whose works are received as the sole standards of 
excellence by most of the professors of modern times. The narrow 
intercolumniationa of the Grecian buildings would have been ill 
adapted for the display of feudal magnificence, and the stones within 
the reach of the builders were far too small to have covered even 
these. Thus the arch becam-e unavoidably a prominent feature in the 
style. To give greater magnificence to the nave it was made a story 
higher than the aisles. The wall of this upper story is supported by 
a tier of arches supported by large piers, which divides Ihe nave from 
the aisles. The upper, or clere story, as it is called, has windows an- 
swering to those beneath. To form an interior roofing which should 
at once hide the timbers above and furnish an appropriate finish to the 
architecture, the same contrivance was resorted to, and from this 
cause have proceeded those vast monuments of daring ingenuity which, 
while they excited the admiration, have baffled the rival attempts of 
modern architects. 

Having thus traced, we hope, perspicuously and satisfactorily, the 
causes which gave rise to Gothic architecture, and led to its perfec- 
tion ; it will be proper, before discriminating between its several styles, 
to explain some of its leading principles, and those j>articulars in 
which it more especially differs from the better known principles of 
Greek and Roman architecture. 

Of these, the first in imporlance is the pointed arch, of whi<.li 
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there are three kinds, 1, The simple pointed arch, which is struck 
from two centres on the line of the impost. 2. The tudor arch, or 
that which has four centres, of which two are on the line of the im- 
post line, and the other two at any distance. 3. The ogee, which has 
likewise four centres, two on the impost line, and two on a line with the 
apex, the segments struck from whkh are reversed. This form b 
used only in tracery, or small work, except as a canopy or drip-stone 
oyer doors and windows. The pointed arch differs from the semicir- 
cuJar, as employed by the Romans, (besides its forni) in having its 
soiEt occupied by mouldings of various projections, instead of being- 
ilat, enriched with panels. The cause of this is its great breadth, 
(having frequently to support a wall and roof), which required the 
piers to be of corresponding magnitude, to diminish the unpleaaing 
effect of which, the architects surrounded them wilb slender shafts. 
The projections of these being carried into the arch caused it to be of 
(he form in question. It is scarcely necessary to add, that these piers 
are always undiminished. Arising from the general use of the arch is 
that of the buttress. In Norman work this was avoided by the em- 
ployment of walls of vast thickness, with very small windows ; but 
when architecture began to assume a lighter character the windows 
were enlarged, and the thickness of the walls diminished. To com- 
pensate for this deficiency, the buttress was employed, at once to 
resist the press of the arches within, and to prevent the necessity of 
lie walls being of an unwieldy thickness. Tliese are often divided 
into stages, (each being of less projection than that beneath it) finished 
by pinnacles, and from the upper part of them spring insulated arches, 
serving as a protection for the clere-story. 

The next thing to be mentioned is the steeple, with its component 
parts and accompaniments. When square topped it is called a lower, 
which is often crowned with a spire. Slender and lofty towers are 
called lurrets, and are commonly attached either to the angles of a 
large lower (when they frequently contain staircases), or to the angles 
of a building. They are sometimes surmounted by spires, a beautiful 
example of which may be seen at Peterborough cathedral, in the 
turret at the north-west angle. In this exquisite and unique design 
the turret is square, and decorated at the angle with boltels, which 
are carried up beyond it, and finished by a triangular pinnacle. The 
spire in the centre is octagonal, and rectangularly placed within the 
square, four of its sides thus forming triangles with the angulai- boltels, 
which being arched over, form grounds for pinnacles of the same form,- 
which are carried up to about half the height of the spire ilself. 
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s the most a 



The efiect is beautiful beyond deacriptiou, 
live examination. 

Next ia importance are the windows of Gothic archilecture, but as 
these differ ao widely in the several styles as to form the readiest c i- 
lerion for distinguishing them, they will be more properly noticed 
when we speak of these styles. We shall pursue the same plan witb 
the doors, and other subordtnate parts. 

It may be proper in this [Aace to say sonjethiuo; of the mouldings of 
Gothic architecture. Of these, that which bears the most resemblance 
to the Roman mouldings is the ogee-, distinguished by the same name, 
or that of cyma reveraa, in the nomenclature of the Italian school. 
A moulding used for the same purpose as the cyma recta, and much 
resembling it, is also found, more frequently perhaps than any other. 
That which is most pecuUar to the style, is the boltel, or cylindrical 
and nearly detached moulding, often answered by a corresponding 
hollow. In the plate are delineated two forma of exterior drip -atonps, 
(C. k. and 0. . 

We shall now detail the different styles of Gothic architecture, with 
the peculiarities of each, and in so doing, follow the arrangement and 
nomenclature of Mr. Rickman, the only writer who has attempted to 
give a clear and practical account of this beautiful though neglected 
style. He distinguishes three variations, which may, without impro- 
priety, be called the orders of Gothic architecture ; differing, how- 
ever, from the Greek and Roman orders in this circumstance; that 
while they are confined to one part of a building, or at most, affect 
the rest only in regard to strength or delicacy, these extend through 
every part of the edifice. 

. The first style, denominated by Mr, Rickman " Early English,"" 
commenced with the reign of Richard the First, in 1189, and was 
superseded by the next in 1307, the end of the reign of Edward the 
First. It is principally distinguished by long narrow windows, and 
bold ornaments and mouldings. The window bein 
mark of the style, claims to be considered in the first plac 

The Early English window is invariably long and narroi 

is generally the lancet, or highly pointed arch, but I 

fonned by a trefoil. In large buildings there ate generally found two 

3 of these combined, wiih their drip-stones united. Three is 

■ Although we bnve adopted the common term of Gothic aichiteclure, the 
use of the en presaion, " Eurly English, '' ia by no menna inronsinteiit ; eioce, 
though other nHtlons foxteit siimlar moniiiDeiits, it is those of our own cauntr; 
Ihat wc are mote inimediatE^ly calleil upon to illuatrnte. 
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th^ lisual number, but sometimes four, five, seven, and in one in- 
stance (the east end of Lincoln cathedral) eight are employed. When 
combined, there is usually a quatrefoil between the heads, and where 
there are many, the whole is sometimes covered by a segmental pointed 
drip-stone, to which form the windows are adapted, by the centre one 
being raised higher than the rest, which are gradually lowered on each 
side to the extremity. Sometimes, ip late buildings, two windows 
have a pierced quatrefoil between them, and are covered by a simple 
pointed arch as a drip*stone, thus approaching so nearly the next 
style as not to be easily distinguished ffom it : this arrangement may 
be seen in the nave of Westminster A|)bey. In large buildings the 
windows are frequently decorated with slender shafts, which are 
usually insulated and connected by bands with the wall. A fine 
example of this may be seen at the Temple church, London, one of 
tlie purest buildings existing of this style. 

The circular, rose, or catherine-wheel window is frequen^jiy found 
in large buildings of this style, in which, however, it did not originate, 
being found in Normal^ edifices. It appears to have received much 
attention from the architects of this period, being worked with great 
care. ^ 

The doors of this style are distinguished by their deep recess ; 
columns usually insulated in a deep hollow, and a simple pointed 
arch, nearly equilateral in the interior mouldings, but in the exterior, 
from the depth of the door, approaching the semicircle. They are also 
frequently ornamented by a kind of four-leaved flower placed in a 
hollow. In large buildmgs they are often divided by one or more 
shafts (clustered) in the centre, with one of the circular ornaments 
above. 

To the steeples of this period were added, in many instances, spires, 
many of which are finely proportioned, and form a very characteristic 
and el^ant finish to the buildings they accompany. They have 
usually ribs at the angles, which are sometimes crocketted ; and in 
some instances they are still farther enriched with bands of quatrefoils 
round the spire. The towers are usually guarded at the angles by 
buttresses, but octs^onal turrets are sometimes met with, surmounted 
by pinnacles of the same plan. In small churches the slope of the 
spire sometimes projects over the wall of the tower, which is finished 
by a cornice, and the diagonal sides of the spire (gentrally octagonal) 
are sloped down to the angles. 

The arches of this style are chiefly distinguished byifei^ "flhmerous, 
though, for their size, bold mouldings, with hollows df corresponding 
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depth : the lancet arch is chiefly used, though many are found siuch 
more obtuse. The form of the arch, indeed, as Mr. Rickman ob- 
serves, is by no means a criterion for the distinction of the styles, 
each form beiug met wilh in buildings of each style, except the four- 
centred. 

The piers are distinguished from those of the other styles by being 
surrounded with bands, which sometimes are confined to the shafts, 
and sometimes are continued on the pier. The capitals are usually 
composed by plain bold mouldings, one of which is shewn in the plate, 
(C k) where is also delineated a base of this style, (C i). The pleut 
of these piers is usually a circle, surrounded by small shafb, but a 
beautiful variation (from Salisbury cathedral) is shewn in the plate, 
(Cd). 

The buttresses of this style are chiefly distinguished by their sim- 
plicity, having very few sets-off, and very rarely any ornament in their 
faces. Frequently, indeed, as at Wells cathedral, (the name of which 
is very early in this style) they retain the Norman form, of very broad 
faces with slight projections, with a shaft inserted in the angles, and 
are (ontinued no h^her than the cornice. The flying buttress was 
not used till late in this style. 

The ornamental parts of the style now remain to be considered, 
which, till near its conclusion, were but sparingly used, and those, for 
the most part, of a very rude description. In the west fronts of Wella 
and Peterborough cathedrals may be seen specimens of the taste of 
the period in these particulars, which are wholly unworthy of imila- 
tion ; but in the interior of Salisbury are many details, late in the style, 
which are very elegant, and will bear the most minute examination. 

It may be sufficient to mention, that in all the ornamental and 
minute details during this period, as well as in the more important 
parts, the boldness and contempt of refinement, which are infallible 
marks of an early age, are very apparent,' for which reason we shall 
defer the description of many ornamental details (which, nevertheless, 
were practised, and with success, in the latter part of this period), till 
the next style, in which they were brought to perfection. 

• We here gpeaJt, ofeonrle, of pure ciamploa only ; lliere are mitny, and it 
IB natural thai there should be, in which the poverty of mind of the architect 
is shewn, in a rejection of the grRndeur altaioahie in this style, for a degree 
of ornament which does not pertain to it, and of which the effect is conse- 
quenUybad, added to which the infancy of the style, which in its bold and 
•imple feature is not offensive, tiere liisiiliiys itself in a manner, apd to a de- 
gree, whiDh disgusts the eye oft-nste. 
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There is, however, one oraament .peculiar to this style which il 
before we proceed farther. It resembles a 




the form of curvilinear tri- 
usually placed upon a hollow 
itirely detached except the 
regular appellation, on account of 
as to be with difficulty described, 
be seea to be accurately 



oeccssary ti 

pyramid, of which the sides 

angles, bending inwards, ; 

moulding, from which it is 

angles. It has as yet received no 

its being so unlike any other objecl 

or even delineated, and we believe 

comprehended. The only attempt at designadon it has received ie 

Ihe toothed omamenC. The reason for applying such a name t 

we leave for the ingenuity of the reader t( 

The Early English style of Gothic architecture may, we think, 
without impropriety, be compared to the Doric order of the Greeks. 
Like that, it is the first attempt of a people emerging from barbarism, 
ai)d like that, it possesses all tliose qualities which it is natural to 
expect frorn such a state of society. Strength and simplicity are its 
predominating characteristics : ornament, except the most bold and 
ardess, is foreign to its nature, and can never be introduced with pro- 
priety. For this reason it may be employed with great advantage in 
churches, where expense is an object, as a finer effect may be pro- 
duced by the use of this style than of any other whatever for equal 
expense. Of the fitness of Gothic architecture for ecclesiastical 
edifices, we presume it is now needless to say much. The circum- 
stances of its having had its origin in Christian worship, and conse- 
quent adaptation to its ceremonies, its fitness for the climate, and its 
devotional effect upon people in general, seem to point it out as pecu- 
Uarly appropriate for this service. In exterior effect Gothic architec- 
ture is very defective, and never more so than in this style. We have, 
indeed, scarcely one front which is at all reconcileable to good taste. 
That of Salisbury cathedral is generally admired, but we can see no 
" reason for the preference. A consciousness of this defect of the style 
led the architect of thai of Peterborough cathedral to make use of a 
singular expedient. Three ponderous arches supported by triangular 
piers receive the weight of three gables, and at each lateral extremity 
is a square turret, containing a staircase, and surmounted by a spire, 
one of which has been already described. The effect of the compo- 
Mtion is grand, but il is not worthy of imitation. A field is thus of- 
fered for the exercise of modern invention, which, as this kind of 
architecture becomes better understood, it is to be hoped will not be 
neglected : much has been done, but something, we conceive, remains 
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to do, to render it a worthy and fotmidable competitor with the long 
practised and deeply studied architecture of Greece and Rome. 

THE DECORATED ENGLISH STYLE. 

The style next in order to the Early English is denominated, by Mr. 
Rickman, Decoraled English, as possessing a greater degree of deli- 
cacy than the former, withouC the excessive detail of the style which 
succeeded it. It ceased to be used soon after the death of Edward 
the Third, which happened m 1307. Its prominent feature is also 
found in its windows, with which, therefore, we shall commence 
our description. 

The windows of this style arc distinguished from those of the last 
by being larger, and divided into lights by slender upright stones, 
called mullions. 

Of decorated windows there are two descriptions. 1. Wherelhe 
rauUions branch out into geometrical figures, and are all of equal size 
and shape; and 2. Where they are dispersed through tlie head in 
curves of various descriptions, (which is called flowing tracery) and 
are usually iu windows of more than three lights, of different size and 
shape, the principal mullions forming simple figures, subdivided 
by the inferior ones. Sometimes the principal mullions are faced by 
slender-shafta, with bases and capitals. Tlie first description is con- 
sidered the oldest ; the principal example which contains these kind of 
windows is Exeter cathedral, where they are very large, and nearly all 
composed of this kind of tracery. The flowing tracery which com- 
poses the greater number of windows of this style, will be better un- 
derstood by reference to the plate than by any description we could 
give ; a small one is delinealed at C c, of which the form is copied 
from one at Sleaford church, Lincolnshire : a specimen of the appli- 
cation of the same features to iai^r windows may be seen in the view, 
in which the small one forms part of the composition. The archi- 
I laves are commonly enriched by mouldings, which sometimes assume 
llie form of columns, and tlie windows in composition frequently 
reach from pier to pier. The form of the arch is seldom more acute 
than that described on the equilateral triangle, and it is generally more 
obtuse. The richness of these windows invariably depends upon their 
size, the distance between the mullions being nearly the same in all : 
(he latest, however, do not consist of more than nine lights. The 
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dripstone is in this style improved into an elegant canopy, the form of 
which is sometimes pedimental, and sometimes an ogee arch : it is 
decorated with crockets and a finial, and the space inclosed by it and 
the exterior contour of the arch is sometimes filled with tracery. The 
great west window of York cathedral, one of the finest in the king- 
dom, has a triangular one. 

The circular window was also brought, to perfection in this style. 
A 6ne example in form, though not in detail, is now the only remains 
of the ancient palace of the Bishops of Winchester, in Bankside, 
Southwark. This is of the geometrical description ; one of the finest " 
of ik)wing tracery is in the south transept of Lincoln cathedral. 

The doors of this style are not so distinct as the windows, from 
those of the former period : double doors are not so frequent, and the 
shafts are not detached frotn the mouldings as in the Early English. 
In smaU doors there is frequently no column, but the mouldings of the 
arch are carried down the sides without interruption : there is frequently 
no base-moulding, but a plain sloped face to receive the architrave. 
They are surmounted by the same sort of canopies as the windows. 

The steeples of this period are distinguished from those of the la&t 
in little more than their windows, and a few unimportant details. The 
north-west spire of Peterborough cathedral, before described, decidedly 
bdongs to it, though the tower beneath is Early English. The tower 
and spire of Newark church, Lincolnshire, are pointed out by Mr. 
Rickman as a peculiarly fine example. 

The groining of the roofs will be better understood by referring to 
the plate (C a) than by any description that could be given. That 
whidi is there introduced is the groining of the nave of York cathe- 
cfral, the purest existmg example of equal richness. Most frequently, 
however, the merely decorative ribs are omitted, and the rib from pier 
to pier, with the cross springers, and the longitudinal and transverse ribs 
only are employed. At the intersection of these, bosses or^culptured 
ribs are almost invariably placed. The aisle roofs are very rarely en- 
riched with superfluous ribs, but those of RedclifFe church, Bristol, 
tie elegant exceptions. 

Of arches littie can be said. Of their form, it may be sufficient to 
observe, that the lancet arch is rarely met with ; the tudor never but 
m one instance, the nave of Winchester cathedral, biiilt, or rather 
cased, by the celebrated William of Wyckham, and it is here nieces- 
sarily adopted on account of the form of the Norman arch it was em- 
ployed to conceal. The mouldings are in general less nnmerous, and 
consequently bolder than those of the preceding style. In small 
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works the ogee arch is frequently found, and decorated with crockets, 
and a finial. The upper part of one of these is shewn in the plate 

Tlie piers of this style are, for the most part, square in their general 
form, and placed dit^nally ; two variations of these are shewn in the 
plate (C e and/), that marked e is from Exeter cathedral, aad J" 
from the nave of that of York ; both pure and beautiful examples. 
The shafts are sometimes filleted, that is, a square narrow face is 
continued vertically along ita surface, projecting slightly from it. 
The capitals are frequently enriched with foliage, and the bases, in 
many instances, consist of reversed ogees, with square faces of various 
projections, and sometimes other mouldings. 

Decorated English buttresses are distioguished from those of the 
last style which are most applicable to it, only by their greater rich- 
ness in buildings where decoration is not spared, and consequently, 
in others they are perhaps the least characteristic parts of the com- 
position. They are, however, usually finished by pinnacles, which 
are generally distinguishable from those of the former style. The 
flying buttress is almost Invariably used, and is also surmounted by 
a pinnacle, which usually corresponds with the lower one. The but- 
tresses of the aisles of Exeter cathedral are remarkable for being de- 
tached from the wall, the only support they afford to which, is by the 
arches which connect them with it at the top. 

The parapets of this style are sometimes horizontal, and sometimes 
embattled, each of which are frequently pierced in the form of cinque- 
foil headed arches, quatrefoils, and triangles. Sunk panels are, how- 
ever, more common. When plain embattled parapets are employed, 
the crowning moulding is usually continued horizontally only, the- 
face towards the opening being merely a vertical section. 

As many of the ornamental parts of Gothic architecture were 
brought to perfection during this period, they cannot be better intro- 
duced than in tliia place. Among these the use of crockets is a pro- 
minent feature ; these are small bunches of foliage running up the 
side of the gahlef, afterwards improved into the ogee canopy over 
doors, windows, and ornamental arches, and finished by a combma- 
lion of two or more, called ajinial, which is separated from the rest 
by a small moulding. They are also used to decorate the angles of 
pinnacles. The upper pnrt of a canopy of this description Is shewn 
in the plate (C g), from which the character of these ornaments will 
be better understood than by any description. Another peculiarity of 
Gothic architecture is the feathering of windows, screen-work, omar 
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mental arches, panels, and sometimes doora. It is called trefoil, 
quatrefoil, or cinqiiefoil, according to the number of segments of 
circles, (which are called caspa) of which it is composed : the method 
of drawing it may be seen by the window (C c) in the plate. A very 
beautiful door thus ornamented, still exists in St. Stephen's chapel, 
Westminater, now the House of Commons. 

Although the grotesque is the prevailing; character of the sculpture 
employed in the decoration of Gothic architecture, many small orna- 
ments are found, particularly in this style, designed with lasle and 
executed with the utmost dehcacy. They are copied from the beau- 
tiful tltough humble flowers of the field, and are in many instances 
local. 

We have compared the former style to the Doric of the Greeks, 
and the present may with little less propriety be likened to the Ionic 
of the same people. Boldness with simplicity characterize the first; 
elegance and delicacy the second. In both Greek and Goihic orders, 
ornament to profusion is allowable ; yet in neither does it interfere 
with the composition, and may be entirely omitted. From this cir- 
cumstance arises a universal applicability, belonging only to the far- 
famed " happy medium," so often talked of, so seldom attained. In 
grandeur of composition, simplicity of arrangement, elegance of 
form, and perfection of capability, this style is therefore unrivalled, 
and may be used with advantage for every purpose of civil architec-' 
tnte. it is, however, perhaps, peculiarly adapted for all churches 
whose size and situation render them of importance ; and in such 
large buildings where Gothic architecture maybe thought desirable, 
as are of sufficient consequence to allow the architect to think of 
delicacy m the design of his details. 

THE PERPENDICULAR STYLE. 

■ftiE last of the three grand divisions of Gothic architecture is the 
Perpendicular Style, commencing in the end of the last, and finally 
overwhehned by iU own superfluity of decoration, and uncompromising 
minutenesii. It was not wholly lost sight of before the reign of 
James the First, but few buildings were then erected without a wix- 
ture gf Italian work. 

The Perpendicular Style, like the others, is most readily distin- 
giUBhed by its windows, (whence it also derives its appellation :) the 
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mullions of which, instead of being finished in flowing lines, ot 
geometrical figures, are carried perpendicularly into the head. They 
are fiirlher distinguished by a transom or cross inuUion, to break the 
height, under which is usually a feathered arch, and sometimes it is 
ornamented above by small battlements. The architraves of windows 
in this style, have seldom shafis or mouldings as in the tbrmer, but 
are worked plain, and frequently with a large hollow. Although 
these windows do not admit of any great variety in the disposition of 
the tracery, tliey are far more numerous than those of either of the 
other styles ; few specimens of which remain, that do not bear marks 
in their windows, of the rage for alteration which appears to have 
prevailed at tliis period. 

The dooTi of this style are remarkably varied from those of the pre- 
ceding ones, by the arch being finished by a horizontal moulding, 
which is continued down to the springing of the arch, and then 
shortly returned. This is called a labtl : tlie space enclosed by it, 
and the exterior line of the arch is called the spandrel, which is com- 
monly filled with a circle enclosing a quatrefoil or other circular 
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The steeples of this style are for the most part extremely rifflH 
spires are seldom met with, but lanterns are frequently used, jfl 
lantern is a turret placed above a building, and pierced with windows 
so as to admit light into the space below. This is sometimes 
placed on the top of a tower, as at Boston, and supported with 
flying buttresses springing from it, and sometimes constitutes the 
tower itself, as at York, Peterborough, and Ely calhedrals, where it is 
placed at the intersection of the cross, and has a very fine effect. The 
exterior angles are frequently concealed by octagonal turrets contain- 
ing staiicases, but usually strengthened by buttresses either double 
or diagonal. A most beautiful finish for a steeple is found in that of 
the church of Newcastle upon Tyne, where a small square tower 
(each side of which is nearly occupied by a window), surmounted by 
a spire, is wholly supported by arch buttresses springing from the 
pinnacles of the great tower. This is copied by Sir Christopher 
Wren in the church of St. Dunstan's in the East; and, though in 
workmanship and detail it is far infanor to the original, excels it in the 
proportion it bears to the rest of the composition. 

OroiniTtg, in perpendicular work, assumes a new and more delj.^ 
cate character. A number of amall ribs diverging from a ten 
carried up in the form of one side of a pointed arch, and terminate 
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equi-distaatly from that centre by a semi-circle. As they recede from 
the pointy they are divided by smaller ribs or mullions, and those 
again subdivided, (according to the size of the roof) so as to make all 
the panels of nearly equal size. These panels are ornamented with 
feathered arches, &c. in the same manner as the windows, in con- 
formity to which, the whole is designed. The intervals between these 
semi-cirqles are filled with tracery of the same description. This kind 
of roof is called fan tracery : it is exquisitely beautiful, and almost 
the only kind of groining used in this style. Another description of 
roof must now be mentioned, of very different character ; this is the 
timber roof, of which Westminster-hall presents so magnificent an 
example. Here the actual timbers of the roof are so arranged, as to 
fprm an architectural combination of great beauty : a wooden arch 
springs from each side of the building, supporting a pointed central 
one^ finished downwards with pendants : the rest of the framing is 
filled with pierced panelling. This kind of roof is not found in 
churches,, but it seems well adapted, for large halls, for public busi- 
ness, or ' any place intended for the occasional reception of large 

meetings. . , v ' 

The arch in late perpendicular work is generally low in proportion 
to its breadth, and described from four . centres ; this is called the 
Tador arch, from its having been principally in use under the reign of 
two princes of that family. Besides this distinction in the form of the 
arch, there is an important one in the arrangement of the mouldings, 
which are carried dowji the architrave without being broken by a 
capital, and sometimes there is one shaft with the capital and the 

others without. 

The piers are remarkable for their depth in proportion to their 
width : frequently there is a flat face of considerable breadth in the 
inside of the arch, and a shaft in front running up to support the 
groming. The capitals, when there are any, are generally composed 
with plain mouldings, but there is sometimes a four-leaved square 
flower, placed in the hollow. 

The buttresses and pinnacles contain little remarkable, and are 
only distinguished from those of the hst style by their extraneous 
ornaments, if they have any : the buttresses are sometimes panelled, 
and in some very late specimens the pinnacles are in the form of domes, 
of which the contour is an ogee arch.. 

The parapets of this style are generally embattled and pierced ; 
they are worked with great delicacy in the form of quatrefoil 
circles, &c. 
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The ornament of the Perpendicular Style is well cliaracterised by 
the name, many buildings being as Mr. Rickman observes, nothing 
but a aeries of vertical panelling ; " for example," says he " Klng's- 
. college chapel is all panel, except the floor; for the doors and win- 

dows are noticing but pierced panels, included in llie general design ; 
and the very roof is a series of them in different shapes."* Monotony 
is inseparable from such an arrangement, grandeur is incompatible with 
it ; and the appearance of it is a certain prognostic of decline in what- 
ever is marked by its introduction. A beautiful small ornament 
peculiar to this style is the Tudor flower, which is a series of square 
flowers, placed diagonally and frequently attached, connected at the 
bottom by semi-circles : the lower interstices are filled with some 
smaller ornament. This is principally employed as a finish to cor- 
nices in ornamentEd work. 

With whatever justice the preceding styles have been assimilated 
with the Doric and Ionic orders of Qrecian architecture, the compa- 
rison does not hold between the present and the Corinthian. The 
former is a necessary gradation in the art, and is applicable to composi- 
tions of any size. The latter is not necessary, and is unpleasing 
except in small works. Almost every peculiarity in this style indi- 
cates approaching dissolution — the change from the graceful forms of 
the decorated windows to inelegant, artless, straight lines ; the alte- 
ration in the form of the arch ; thus deviating from one of the leading 
principles of Gothic architecture; and above all, that inordinate pas- 
sion for ornament and minuticp, which, like excessive refinement in 
other matters, is a certain mark of the decay of true taste. These 
circumstances, however, which render the perpendicular style so 
objectionable for large buildings, make it peculiarly appropriate for 

• " Attempt to diBcrimiaate the Sljles of Engiieb Architectnre," by J. Sick. 
man, architect. He take tbis opiiortunily of ejpreasiDg our ohligations to 

ithia iuleresUng and valuable work, wbich is the only treatige of the kiod 
worth msntioBing, and certainly the most useful book existing, on the subject 
of Gothic architecture. Inslead at entertaioing the reader with faDCiftil 
theoriea of the pointed arch, its invention, and whence it was derived, or dig- 
puling concerning which of the European nations first adopted il, Mr. Hick- 
man lalies Gothic architecture as it stands, on English ground, and explains, as 
far IB the limits of his work permit, the peculiaritiee of the various stylM. 
From fhiB wodt therefore, we have principally derived this short sketch, and 
if we have too closely copied it, it is, because to its author belongs the merit 
of having made the first, and m yet the only attempt to rescue this beautiful 
•lyle from the state of a mere dead language, fit for study (if it were allowtd 
to rank even lo high) rather than for use, 
: 
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smaJl and confined parts of a building, such as chapels and domestic 
apaitmentSy where Gothic architecture Is preferred. For the latter 
pnjpose, we fear^ttdeed it is ill adapted in any shape ; all its- peculia- 
rities seem to pomt at magnificence and imposing efiect (with which 
mi^mtade is insq>arably connected,) as their ultimate objects and the 
'moBt prc^i^' fidd for their display : and with these qualities, it is well 
Inown, domestic comfort has little in common. The confined space 
in whidi the latter can alone be enjoyed, is ill reconcileable with the 
mtenninaUe vistas and lofty proportions, by many considered as 
the perfectuMi of the former. It is, however, not only proper but 
necessary in some cases to employ the Gothic in the decoration of 
apartments, and where this happens, this style is decidedly preferable. 
It has been truly observed by an ingenious writer on the subject of 
English architecture, that it can in no case be advantageously blended 
with the Grecian, difiering, as it does, so essentially in its component 
parts ; that this» however, is the fact, may be readily seen by reference 
to the following ccmiparative view, for which we are indebted to the 
same able author. 



Chrecian. 
T&e general running lines are 
horizontal. 



The general running lines are 
perpendicular. 



Arches not necessary. 



Arches a really fundamental 
principle, and no pure English 
building or ornament can be com- 
posed without them. 



An ^itaMature absolutely ne- 
cessary, consisting always oi two, 
and mostly of three distinct parts, 
having a close relation to, and its 
character and ornaments deter- 
mined by the colmnnsl 

■ * « ' 

The colunms con support no^ 
thing but flin entablature, and no 
arch can spring directly fhmi a 
column. 



No such thing as an entabla^- 
ture oomposed of parts, and what 
is called a cornice, bears no real 
relation to the shafts which .may 
be in the same building. 



T4ie shafts can only support an 
ardied mouldings and in no case 
a horizontal line. 



A flat column maybe called a Nothing analagous to a pilaster; 
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pilaster, which can be used as a every flat orn^nented projecting 
column. surface, i!i dther a series of pan- 

neis, or a buttress. 



iTie arch i 
norizontal hue 



t spring from a No horizontal line necessary, 
and never any but the small cap 
of a shaft. 



Columns the supporters of the Shaft bears nothing, and is onljr 
entablature. ornamental, and the round pier 



No projections like buttresses. Buttresses essential parts, and 
and all projections stopped by stop all horizontal lines, 
horizontal lines. 



Arrangement of pediment fixed. 



Openings limited by the pro- 
portions of the column. 

Regularity of composition on 
each side of a centre necessary. 



Pediment only an ornamented 
end wall, and may be of a 

any pitch. 



OpeniuEcs almost unlimil 



r alm ott ii 



Regularity of composition sel- 
dom found, and variety of orna- 
ment universal. 

Cannot form good steeples, be- From its perpendicular lines, 

cause they must resemble uncon- may be carried to any practicable 

necled buildings piled on each height, with almost increasing 

other. beauty. 

We have now gone through' the two first parts of our deei|;n, as 
stated at the commencement : we are now, in conclusion, to offer a 
few remarks on domestic architecture, in fulfilment of tlie third. 

With respect to the situation of a house, where choice is allowed ; 
it is obvious, that the most desirable must be tliat, which combines 
■the advantages of pure Mr and. protection from cold winds, with a 
plentiful supply of water, convenient access, &c. As these observa- 
tions, however, must present themselves to every one, we shall not 
here dwell upon them, but proceed to consider those essential parts 
of a house, rooms. And first, their effect upon the exterior fignre of 
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The form which gives the largest area with the least circumference 

evidently a circle ; but this figure when divided into apai'lments ii 
inconvenient, from the numerous acute angles and broken curves 
which must necessarily compose them. Nearly the same objections 
*PP^1 ^ "^^ triangle, which has the farther disadvantage of occupying 

smaller area with respect to its circumference than any other 
figure. 

Rectangular forms, therefore, are best adapted for houses in gene- 
nl ; eincc within them, the divisions of apartments may be made with 
the greatest regularity and least waste. As rectangles most readily 
divide into rectangles, this is also the figure which may be employed 
to the greatest advantage in the rooms themselves. For proportion, a 
JBquare to a square and a half is used, longer than which partakes too 
much of the gallery form. The usual rule for the height of a room 
if ft be oblong, to make it as high a? broad, and if sijuare from 
four-fifUis to five-sixtha of the side is a good proportion. With re- 
gard to health however, no room should be less than ten feet in 
obvious, that in a floor where there are many rooms 
diey must-be of various sizes, and to regulate the heights of all of 
them by architectural rules, would be productive of much inconve 
nience. As therefore, the apparent height of a flat ceiled room is 
greatei than that of a coved one of equal altitude, it is usual in these 
cases to make the larger rooms with flat ceilings, and the smaller 
with coved ones, or domes. Apartments of state or unusual size may 
occupy two stories. 

Widi regard to the decoration of ceilings a great diversity of 
taste exists. At one period no ceiling waa thought to be sufficiently 
onaniented unless it was covered with paintings, chiefly representing 
all^orical subjects. This taste was carried to a great excess, and 
waa the subject of much ridicule. Of late years, ornament of any 
description has been thought superfluous, and the ceiling has been 
osually left completely baie. This is, however, now ginng way to, 
the geometrical decorations prevalent during the middle and latter part 
of the last century, which certEunly give an enriched etFect to a room, 
and possess this advantage over every other method of decoration, 
that they are capable of any degree of simplicity or richness botli in 
form and detail, according to the size of the apartment, or quantity of 
decoration used in it. For rooms which are small, and of which the 
ceiling is cooseiiuently near the eye, these ornaments should be deli-' 
cMely worked, but in those of larger aze they require to be bolder.' 
igles formed by the celling and walls are concealed by cor- 



nicea, the enrichment of which will of course depend upon the deli- 
cacy or simplicity observed in the embellishment of the room. 



DOORS. 

The usual proportion for doors is rather more than a double square, 
unless they are of considerate size : in ordinary houses they should be 
in the inside from two feel nine to three feet six in breadth, and nearly 
or quite seven fee: in height ; and the entrance doors from three feel 
six to six feet broad, and at least eight feet high. In very large houses 
and public edifices the dimensions must of course exceed these, but 
no door should be more than twelve feet wide. Folding doors are 
frequently employed to connect rooms, which will of course considera- 
bly reduce the proportionate altitude. 

The doors of apartments should he in the middle of the room, and 
where there is a suite, all the doors should be of the same size, and 
exactly opposite each other. They should never be placed near the 
fire-place ; nor, in a bed-room, by the side of the bed ; except such as 
communicate with a dressing-room, or other convenience peculiar to 
the room. 

The usual manner of ornamenting doors is, if they are in the interior, 
to surround them with an architrave, which is sometimes surmounted 
with a frieze and cornice ; and exterior doors have frequently an 
entablature over them, which is supported either by consoles, pilas- 
ters, or attached columns. 

WINDOWS. 

It is obvious, that in arranging the windows of an apartment, it will 
first be necessary to decide on the quantity of light required to be 
admitted. Sir William Chambers observes, tliat in the course of his 
own practice he has generally added the depth and height of the 
rooms on the principal floor leather, and taken one-eighth part 
thereof for the width of tlie window. 

The height of the aperture in the principal floor should not much 
exceed double the width. In tlie other stories they are necessarily 
lower in proportion, the width continuing the same. The windows in 
modern Rouses are frequently brought down to the floor, in imitation 
of die French ; but where this is not the case, the sills should be from 
two feet nine to three feet from the floor. 
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The windows of the principal floor are generally the most enriched, 
and the usual manner of decorating them is, by an architrave sur- 
rounding them with a frieze and cornice, and sometimes a pediment. 
When they are required more^simple the frieze and cornice are omitted. 
In a front the pediments are, for the sake of variety, often made tri- 
angular, and curved alternately, as in the Banqueting-house at 
Whitehall. 

When windows are required very broad in proportion to their 
height, the Venetian window is frequently employed, which consists of 
tiiree contiguous apertures, the centre one being arched. The usual 
mode of executing this is, by dividing the apertures by columns, and 
pladng corresponding ones at the extremities of the opening : the side 
apeituies are covered by an entablature, and the centre by a semicir- 
cular architrave, of which the entablatures form the imposts. 



CHIMNEY-PIECES. 

The necessaiy remarks on chimneys, as a part of building, will be 
more properly introduced in another place : we have here only to con- 
sider them as parts of a room and its decofatiqn. 

With respect to the situation of chimney-pieces, we have already 
menticmed that they should be sufficiently removed from the door : 
Sir WiOiam Chambers ferther advises, that it should be " so situated 
as to be immediately seen by those who enter, that they may not have 
the penons already m the room, who are generally seated about the 
fire, to search for." Whether the worthy knight had experienced 
personal inconvenience from a mal-disposition in this respect, we 
cannot tell, but do not conceive it to be an evil of the first magnitude. 

The standard proportion of the chimney-piece is a square; in 
laiger rooms somewhat lower, and in smaller, a little higher : its size 
will of course depend on the quantity of space to be heated, but the 
width of the siperture should not be less than three feet, nor more than 
five feet six. When the size of the apartment is considerable, it is 
better to make two fire-places. 

In the decoration of chimney-pieces the utmost wildness of fancy 
has been indulged, but it is certainly proper to regulate their orna- 
ments by the style of the building to which they belong. Tliose in 
whi||l the Roman style predominates are designed much in the same 
manner as the windows, except where magnificence is attempted, in 
"^hich case caryatides, termini, &c. are employed. 



STAIRS. 

" Staircases," says Pallailio, "will be" commendable il' they are 
clear, ample, and commodious lo ascend, inviting, as it were, people 
to go up : they will be clear if lliey have a bright and equally diffused 
light : they will be sufiBciently ample if they do not seem scanty and 
narrow to the size and quality of the fabric, but they should never be 
less than four feet in width, that two persons may pass each other : 
they will be convenient with respect to the whole building if the 
arches under them can be used for domestic purposes ; and, with 
respect to persons, if their ascent is not too steep and difficult, to 
avoid which, the steps should be twice as broad as high." 

Steps should not exceed six inches, nor be less than four incheB in 
height : their surfaces are sometim.es inclined planes, for greater ease 
in ascending. The ancients were accustomed to make them of an 
odd number, that they might arrive at the top with the same foot that 
they began the nscent with : this arose from a superstitious idea of 
devotion in entering their temples. Palladio directs that the number 
of steps should not exceed thirteen before arriving at a resting-place. 

Staircases are either rectilinear or curvilinear in their fonns : the 
former are most usual in dwelling-houses, as being more simple, and 
in general executed with less waste of material ; but the latter (which 
may be either circular or elliptical) admit of greater beauty, if large, 
and greater conveniency, if small. Small staircases of this descrip- 
tion are generally circular, and have a column (called a newel)' in the 
middle : they are constructed with great simplicity, (the newel being 
composed of the ends of the steps, while the other rests in th^ wall), 
and are found in all our country churches. When ornament is 
studied, the steps may be made curved, which has a very pleasing 
effect. 

Tn large designs, however, the elliptical form is generally preferred, 
and is capable of very grand effects, which Sir William Chambers has 
suthciently shewn in one oP the staircases at Somerset- place, (that be- 
longing to the Royal Society, and Society of Antiquaries), which, 
without any superfluous decoration, is a design of uncommon mag- 
nificence, and excelled by few of the kind. The newel being of a 
very unpleasing form in this kind of staircase, is an objection to its 
use where it is of ^ small size. 

Those staircases which are open in the centre arc generally lighted 
from the top, but where this is impracticable, the light is admitted by 
windows in the most advanlagcous position the situation will allow. 
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A. 

Abacus, a member placed above the capital to receive the on- 

tablature. 
Ahutment, % pier upon which the extremity of an arch rests. 
Acroteria, small pedestals placed on the apeat and two sides of a. 

pediment They sometimes support statues. 
Amph^^rastyley an order of temples among the Greeks, having co- 
lumns in the back as well as front. 
Ancones, the carved key-stones of arches. 
Aimuiety a small square moulding commonly used to connect the 

others. 
Ani^B, (in Grecian architecture) small projections from the wall to 
. receive the entablature from the columns of a portico, and 

having bases and capitals different from the columns. 
Apophyge^ the curve connecting the upper fillet of the base, or under 

one of the capital, with the cylindrical part of the shaft. 
Aneostyle, a manner of intercolumniation, in which the columns are 

distant from each other about four diameters. 
Arch, an arrangement of solid materials in such a manner, as by 

their mutual pressure to sustain superincumbent weights. 
Arch'buttresSt or Flying-buttress, (in Gothic architecture) an arch 

springing from a buttress or pier and abutting against a 

wall. 
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Architrave, the undermost principal division of an entablature. 

Astragal, a small moulding, semicircular in profile. 

Avriel, or Oriel, window, (i*. Gothic aTckiteciure), a window pro- 
jecting outwards for private conference ; whence its ap- 
pellation. 



Baluster, a small pillar supporting a rail : commonly used as a 

parapet. 
Balustrade, a number of balusters connected by the rail. 
Baiid, a square member in a profile. 
Base, the lower division of a column. In the Greek Doric there 

Battlement. See Parapet, 

Bay, {in Gothic architecture), an opening between piers, beams, or 

muUions. 
Bay Window. See Auriel. 

Bed-mouldings, the mouldings below the corona in a cornice. 
BUlet-moulding, (in Gothic architecture), a cylindrical moulding, 

discontinued an-d renewed at regular intervals. 
Battel, (in Gothic architecture), slender shafls, whether arranged 

round a pier, or attached to doors, windows, &c. The 

term is also used for any cylindrical moulding. 
Boss, (in Gothic archilecture), a sculptured protuberance at the in- 

terjunction of the ribs in a vaulted roof. 
Boultin, a name for the echinus. 
Broach, (in Gothic architecture'), a Spire, or polygonal pyramid, 

whether of stone or timber. 
Bracket, (in Gothic architecture), a projection to sustain a statue, or 

other ornament ; and sometimes supporting the ribs of a 

roof. 
Buttress, (in Gothic architecture), a projection on the exterior of a 

wall, to strengthen the piers and resist the pressure of the 

arches within. ~ 



m 



Cablintf, cylindrical pieces let into the lower part of the Utiles- oC 

columns. 
Caisson, a name for sunk panels of geometrical forms. 
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Canopy, (is Gothic arc kitec lure), the ornamented dripstoae of an 
arch. It is usually of the ogee fonn. 

Canted, (in Golkic aTchilecture), any part of a building having its 
angles cut off, is said to be canted. 

Capital, the upper division of a culumn, or pillar. 

Carlouch, the square blocks under the caves of a house. 

Cavelto, one of the regular mouldings of Roman architecture, hol- 
lowed in the form of a quadrant of a circle. 

Chamfer, (in Gothic architecluTe), an arch, or jamb of a door, canted. 

Chajnp, (in Gothic architecture), a flat aurl'ace in a wall or pier, as 
distinguished from a moulding, shaft, or panel. 

Ckeveron, See Zigzag. 
- Ctncture, a ting or fillet surrounding the top and bottom of a shaft, 
with which it is connected by the Apopkyge. 

Cingue-Jbil, (in Gothic architecture), an ornamental figure with five 
leaves or points. 

Coin. See Quoin. 

Column. According to the best method of describing it, a column is 
a fruBtrum of a very elongated parabola, and circular in 
its plan; it consists (»( Greek and Roman architecture) 
of three parts, vit. the base, the shal^, and the capital. 

Conge, a moulding consisting of a simple- curve, whether bending 
outwards, as the ovolo, or swelling conge, or inwards, as 
the cavetto, or hollow conge. 

Console. See Ancoties. 

Cope, Coping, (in Gothic archileclure) the stone covering the top of 
a wall or parapet. 

Corbel, (in Gothic architecture), a kind of bracket The term is 
generally used for a continued series of brackets on the 
exterior of a building supporting a projecting battlement, 
which is called a Corbel table. 

Cornice, a projecting member which conatitules the upper finishing of 
a wall or entablature. 

Corona, the upper member of a cornice (in Greek and Roman archi- 
tecture). 

Crenelle, (in Gothic architecture), the opening of an embattled 
parapet. 

Crest, {in Gothic architecture!, a crowning ornament of leaves run- 
ning on the top of a screen, or other ornamental work. 

Crocket, {in Gothic architecture), an ornament of leaves running up 
the sides of a gable, or ornamented canopy. 
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Casp, (in Gothic architecture), a name for the Begments of circles 
forming the trefoil, quatrefoil, Slc. 

Cyrna cymatium. The cyma is of two kinds : the cyma recta, a 
moulding hollowed at the top and swelling beneath, 
generally called cymatium ; and the cyma reversa, or 
ogee, which is swelled above and hollowed beneath. ^^ 

"1 

DenliU, small square projecUotis used in the cranices of several of 

the Roman orders. 
Diapered, {in Gothic architecture), a panel, or other flat surface. 

sculptured with flowers, is said to be diapered. 
Diastyle, a manner of intercolumniation in which the columns are 

three diameters a.part. 
Die, the body of a pedestal. 
Dome, a concave ceiling, commonly hemispherical. 
Dormant or Dormer uiindotc, (in Gothic architecture), a window 

set upon the slope of a roof or spire. 
Drip, (in Gothic architecture), a moulding much resembling the 

cymatium of Roman architecture, and used for the same 

purpose as a cauopy over the arch of a door or window. 



Echinus a moulding, in the Roman orders, consisting of the qua- 
drant of a circle turned outwards : in the Greek it is 
composed of one of the conic sections. 

Embrasure, (in Gothic architecture), the same as Crenelle, which see. 

Encarpas, the festoons on a frieze. See Festoon. 

Entablature, the horizontal part of an order, supported by ihe co- 
lumns. 

Entail, (in Gothic architecture), delicate carving. 

Entasis, the swelling of a column, 

Epistylium. See Architrave. 

Euttyle, the manner of intercolumniation, in which the colunms are 
distant two diameters and a quarter. 

F. 

Fane, Pkaiic, Vane, (in Gothic architecture), a plate of melal 
usually cut into some fantastic form, and turning on 
pivot to determine the course of the wiTid. 
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Fasciaj a, band or fillet. This term is usually employed to denote 

the flat members into which the architrave is divided. 
Fasiigium^ See Pediment, 
Festoony a carved ornament resembling a wreath, attached at both 

ends and falling vfi the middle. 
Fillet. See Annulet. 
Ftidaly (in Oothic architecture)^ the ornament e tm mf dsn g usually of 

four crockets, which is emphyyied to finish a pinnacle, 

gable, or canopy. 
FlutingSj vertical channelf oothe shafts of columns. 
Frieze^ the member of an entablature between the architrave and 

cornice. 
Fttsfy the shaft of a column. 

G. 

Gable, (in Oothic architecture), the triangularly-headed wall which 
covers the end of a roof. 

(joble window, (in Oothic architecture), di window in a gable. These 
are generally the largest wihdows in the composition, 
frequently occupying nearly the whole space of the wall. 

Goblet, (in Oothic architecture), a little gable. See Canopy. 

m 

Crarland, (in Oothic architecture), an ornamental band surrounding 
the top of a tower or spire. 

Glyphs, the channels in the triglyphs of the Doric frieze. ~ 

Crola. See Ogee. 

Gorge. See Cavetto. 

Groin, (in Gothic architecture), the diagonal line formed by the in- 
tersection of two vaults in a roof. 

(jutt<B, small cones representing drops placed in the sofiit of the 
mutules, and under the triglyphs io the Doric enta- 
blature. 

H. 

Hood^mould, (in Oothic architecture). See Drip. 
Hyperthyron, the lintel of a doorrway. 
Hypotrachelion, the neck of a capital. 

I. 
Jamb, the side-piece of any opening in a wall. 
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Imfostj any cpmbinatioa of mouldings serving as the coital or cor- 
nice of a pier, upon which either extremity of an arch 
, rests. 
IniercolumniatioHy the distance between two columns. 



K. 

Key^stoncy the centre or highest stone in an arch : it is frequently 
larger thaiji the rest^ and ornamented with sculpture. 



L. 

# 

Label, (in Gothic architecture), a name for the drip or hood-mould- 
ing of an arch when it is returned square. 

Lofi^ern, {m Opthic ari^hitecture), a turret or tower placed above a 
building, pierced either with windows to admit light, or 
holes, to let out steam. 

Larmier. See Qorona, 

Lintel, the horizontal piece which covers the opening of a door o{ 
windc^. . 

Lis. .See Fillef^ 

Loop, (in Gothic architecture), a small narrow window. 

Louvre, (in Gothic architecture). See Lantern, 



M. 

Machicolations, (in Gothic architecture), small openings in an em- 
battled parapet, for the disqh^urge of missile weapons upon 
the assailants. Frequently these openings are underneath 
the parapet, in which case the whole is brought forward 
and supported by corbels. . 

Metope, the ^pace between two triglyphs in the Doric frieze. It is 
frequently decorated with sculpture. 

Mezzanine, a low story between two floors. 

Minute, the sixtieth part of the. diameter of a column. 

Modillion, a projection under the corona of the richer orders resem- 
bling a bracket. 

Module, the semi-diameter of a column at the foot of a shaft. Strictly 
speaking, this definition is correct only when applied to 
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the Doric order; bat expediency has over-ruled this 

nicety, and it is commonly used indiscriminately for all. 
Mouldings f the smaller parts of architecture/ whet!her Roman or 

Grothicy which are shaped in regular forms. They are to 

called from being worked with a mould, 
Mullion, (in Gothic architecture), the frame* work of a window. 
Mutuhy those projections in the Doric cornice supposed to represent 

the ends of rafters. 

N. 

Neck-mouldy {in Gothic architecture), the moulding separating tha 
capital from the shaft, or that under the finial of a pin- 
nacle or canopy. . 

Newel, in a circular staircase, the centre round which the steps 
ascend. 

Niche^ a cavity in a wall to receive a statue or other ornament. In 
Roman architecture' hichtes are generally unornamented, 
but in Gothic they are, for the most part, h^hly enriched. 



O. 

w 

Obelisk, a frustrum of a s|lender pyramid, usually placed on a pedestal. 
Ogee, See Cyma reversa. This term is tisually employed when the 

moulding occurs in Gothic architecture. 
Orlo, the plinth of a column or pedestal. 
Ovolp. See Echinus, 

P. 

Panel, a compartment enclosed by mouldings. 

Parapet, a low wall round the roof of a building. In Gothic archi- 
tecture it is firequenUy divided by openings, or crenelles, 
when it is called embattled. 

ParastatiB, insulated pilasters. 

Pedestal, a lov/ basement under a column or wall. 

Pediment, tht triangular crowning ornament of the front of a build- 
ing, door, &c. When used merely as an ornament, it is 
sometiines in the form of the s^ment of a circle. 

Pend, (in Gothic architecture), a vaulted roof without groining. 
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Pendant, (in Gothic architecture)] a hanging ornament in highly en- 
riched vaulted roofs. 

Piazza, a squane space endosed by buildings. 

Pier, the solid pact of a wall between windows or other openings : 
.the support of an arch ; the post of a gate. 

Pilaster, a pillar of a rectangular plan. 

Pillar, any supporting pier. 

Pinnacle, (in Gothic architecture), a small spire. 

Planceer, See Soffit, 

Platband, a square member of si^ht projection. 

Plinth, the square solid under the base of a column, pedestal, or 
wall. 

Portico, an entablature supported by columns, and surmounted by a 
pediment. 

Profile, the contour of the parts composing an order. 

Pycnostyle, a manner of, intercolumniation of one diameter and a 
half. 

Pyramid, a isolid figure, having its base triangular, square, Or po- 
lygonal, and terminating in a point at top. 



Q. 

Quatrefoil, (in Gothic architecture), an ornament in tracery, con- 
sisting of four segments of circles, or cusps, within a 
circle. 

Qtiozra^, the comers, of a building. 



R. 

Reglet See Annulet. 
Regula, See Annulet. 
Reticulated work, a kind of wall in which the stones are square, 

and placed lozenge-wise. 
Rustic, a manner of n^asonry in which the stones are indented at 

their an|;les ; also stones left rough. 



S. 
Scapus. See Shaft. 

Scotia, the name of a hollowed moulding used only between twO tori 

in the base of a column. 
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Severyy (in Gothic architecture), a separate portion of a building. 
Shafty the part of a column between the base and capital. In Gothic 

afdiitecture, the small slender columns sornranding the 

per. 
Shanky a name for the flat space between the channels in tlie Doric 

triglyph. 
SoOi. See Plinth. 
^t(j/ity the underside of any mmber or arch, whether in Roman or 

Gothic ardiitectoire. 
Spandrel, {in Gothic ardkUecture), the triangular space enclosed by 

one side ct an arch, and two lines at right angles to each 

other, One horizontal, and on a level with the apex of the 

atfch, the other perpendicular, and a continuation of the 

fine of the jamb. 
'Spire f (m Gothic architecture), a slender pyramid of a polygon^ 

plan. 
SUeple, (in Gothic architecture), a bell tower. 
ttylobata. See Pedestal. 
SystUe, an intercolumniation of two diameters. 

, T. 

Tahle^ (t» Gothic architecture), any surface, or flat member. 
Ttenia, the term for the fillet separating the frieze from the archi- 
trave in the Doric order. 
TaloHy a French term, either for the astragal or cyma reversa. 
Terminus, a kind of pedestal smaller at bottom than at top, usually 

crowned by a bust 
TcTtis, a laige moulding, semicircular in profile, used in bases. 
Traheation. See Entablature. 
Tracery^ (in Gothic architecture), a term for the intersection, in 

various forms, of the bullions in the head of a window 

or screen. 
Transom, (in Gothic architecture), a cross mullion in a window. 
Trefoil, (in Gothic architecture), an ornament, consisting of three 

cusps in a circle. 
Triglyph, the ornament in the Doric frieze, supposed to represent 

the end of beams. 
Trochilus. See Scotia. 
Tympanum, the space within a pediment ; it is sometimes adorned 

-with sculpture. 
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V. 

faiCf a name for the bell, or naked form of the Corinthian capital^ 

on which the leaves are disposed. 
Vault f an arched roof. When more than a semicircle they are 

surtnountedf and when less, surbased vaults. 
Vice, (in Gothic architecture), a spiral staircase. 
Volute, the scroll which distinguishes the Ionic capital 



Z. 

Zigxa§, (tn Oothic architecture), an ornament so called from its re* 

sMnblance to the letter. 
Zode, or Zoccolo. See Socle 
Zoophorus. See FriesuB. 
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BItXCXX.AYXirO. 

O** the various mechanical arts on which architecture is dependant, 
the art of bricklaying is one of the most essential, and as it generally 
takes precedence of the rest hi constructing an edifice, it may not be 
improper to introduce it here, before entering upoii each respectively. 

The business of a bricklayer, in London, includes tiling, walling, 
«kchimney work, and paving with bricks and tiles. In the country it 
also includes the mason's and plasterer's business. The materials 
used by bricklayers are, bricks, tiles, mortar, laths, nails, and tile- 
pins. Their tools are, a brick-trowel, to take up mortar; a brick-axe, 
to cut bricks to a determined shape : a saw, for sawing bricks ; a rub- 
stone, on which to rub them ; also a square, wherewith to lay the bed 
or bottom, and face or surface of the brick, to see whether they be at 
right angles ; a bevel, which is employed to cut the under sides of 
bricks to the tmgles required; a small trannel of iron, wherewith to 
mark the bricks ; a float-stone, to rub a moulding of brick to the 
pattern described ; a banker, to cut the bricks on ^ Une-pins, to lay 
their rows. or courses by ; plumb-rule and level, to regulate the paral- 
lelism of their work ; square, to set off right angles ; ten foot rod, 
wherewith to take dimensions ; jointer, which is employed to take the 
long joints ; ramiper, wherewith to beat the foundation ; crow and 
pick-axe, wherewith to dig through the walls. 

23 2 a 




BRICKLA riMG. 

Srickniakiiis. 

Bricks are a kind of artificial stone, made by tempering clay to a 
proper consistence, and forcing it into a mould to give it the due shape, 
which is that of a rectangular prism, ten inches in length, and thiee 
inches in breadth. Bricks thus formed are dried in the snn and tlien 
buriit in stacks or clamps, or io a kiln ; in which operation they 
are reduced to nine inches long, four inches and a half broad, and 
two inches and a half thick, this, however, varies according to the 
quality of the clay, and the quantity of burning. 

There are several kinds, ^of brick«, as marls, slocks, and place 
bricks. The principal difference consists in the care in tempering the 
clay, and 'diffusing the heat through the whole in burning. The 
finest kinds of marls are called firsts, and are selected for arches over 
doors and windows, for which they are rubhed to their proper forms ; 
there are also seconds, which are used for fronting. 

The best marls are superior to stock bricks in colour, which is a 
pale yellow, and consequently inore chaste for the front of a house, 
red being too glaring, particularly for country houses, where it very 
ill accoi'ds with the surrouadiog scenery. 

There are also grey stocks, w-hidi are of an inferior kind. 

What are left of the clamp after the marls are selected, are called 
place bricks, packings or sandal bricks ; these are of a very laFerior 
quality, not uniformly burnt, and are of a redder colour 

Burrs, or, as they are sometimes called, clinkers, are such as are 
so much over burnt as to vitrify and run two or three together. The 
best red brick, made out of the neighbourhood of London, are used 
for rubbers. Some very good are made at Hedgerly, nearWmdsor, 
and are called Windsor bricks; they are very hard, of a fine red 
colour, and preferred as firebricks, for which purpose they are much 
used. Their thickness is only one inch and a half, but their length 
and breadth are the same as the stock brick. All bricks are sold by 
the thousand, and each brick, according to Act of Parliament, must 
measure eight inches and a half long, four inches wide, and two 
inches and a half thick. 

There is a kind of brick imported from Holland, called Dutch 
clinkers, very hard, and of a light yellow colour, used much for 
paving. They measure six inches long, and three inches broad; the 
best mode of laying them is herring-bone ways. 

Paving tiles are a long flat kind of brick, used for laying the floor 
of dairies, cheese-houses, &c. their size is about nine inches long, 
four inches and a half broad, and one inch and a half thick. 

The different sorts of tiles for covering houses, are pan tiles, 
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are thirteen inches long, aod eight inches broad, and about half -an 
inch thick ; their transverse section somewhat resembles the letter (», 
being two portioDS of cylindric aurfaces on both aides. The part 
which is of the greatest radius serves as a channel for conducting the 
rain, whilst the lesser overlaps the edge of the adjoining tile. In the 
fonnatioD of the pantile, a nob is made to project from the surface of 
the upper end, which serves to hang it on the lath. Laths for tiling 
are about three-fourths of an inch thick, and one inch and a quarter 
broad, and most commonly made of deal. The other sorts of lilei 
are plain tiles, hip tiles, and rid^ tiles. 

The earth proper for making bricks, is a clayey loam, rieitlier 
abounding loo much with saod, which renders tliem britlle, nor with 
too large a portion of argillaceous matter, which causes them to shrink 
and crack in drying. 

The manufacture of bricks has of late years become an object of 
revenue, and as such, entitled to some consideration; it is, besides, 

I 9f tlie utmost importance to tbe community, inasmuch as the value 

k wid comfort of our dwellings must depend in a great measure on the 
quality of the materials with which they arS constructed, and bricks 
form no inconsiderable part of them. The best general account we 
iave seen of this art, is given in " Malcolm's Compendium of Modern 

I Husbandry," from which we furnish the following extract : — 

" The moulds used in making every sort of brick for building pur- 

I foaes, are ten inches in length, and five in breadth ; and the bricks 
when burned, usually measure nine inches Id length, and four and 
one4)air in breadth, so that the clamp shrinks about one inch in ten. 
But the degree of contraction, (as we have before seen) which clay 
undergoes in being burned, does not absolutely depend upon the 
purity of the clay ; for some clay imbibes more moisture than others ; 
if tJial which imbibes the most is not exposed a much longer time to 
the fiost to divide and separate its particles, and to the heat of the sun 
to exhale its moisture, than that which imbibes less and is a shorter 
time exposed ; it follows, that while the one will be reduced one inch, 
the other may lose two or more. Again, the heat of the kiln oi 
clamp, and the situation of the bricks as to heat, will vary the dimi- 
nution of the aubjeol to be burnt. It is of consequence, therefor©^ 
m the making of sound hard bricks, that the clay should be dug two 
or three years before it is used, in order that it may be pulverized; 
and the oftener it is turned and incorporated, the better will be the 
bricks. The earth should have sufficient time to mellow and ferment, 
which will render it more apt and fit to temper; i!.nd this operation of 
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treading and tempering ought to be performed more than doubly what 
is usual ; because the goodness of the bricks wholly depends upon 
the well-performance of its first preparation, since the earth in itself, 
before it is wrought, is generally brittle, full of extraneous matter, 
which requires to be removed, and as it were without unity or sta- 
bility ; but by adding small quantities of water by degrees to it, and 
working and incorporating it together, the several parts of it are 
opened, and by being thus exposed to the atmosphere, a tough gluey 
substance ii formed, which, without such tempering, treading, and 
beating, could not have been produced. 

Bricks thus tempered, become solid, smooth, hard, and durable, 
and one brick, thus made, takes up nearly as much earth as a brick 
and a half made in the comjnon way, which are light, full of cracksj 
and spongy, owing to the want of due working and management ; to 
confirm this observation, we shall give the following experiment, made 
by M. Gallon. He took a. certain quantity of the earth prepared 
for the making of bricks, he let it remain for seven hours, then caused 
it to be moistened and beaten during the space of thirty minutes ; the 
next morning the same operation was repeated, and the earth was 
beaten for thirty minutes ; in the afternoon it was f^in beaten for 
fifteen minutes. Thus, this earth had only been worked for an hour 
and a quarter longer than usual, but at three difierent times. The 
material had acquired a greater density by this preparation ; for a 
brick made with this earth weighed five pounds eleven ounces, while 
another brick made in the same mould, of the earth that had not re- 
ceived this preparation, weighed only five pounds seven ounces. Then 
having dried these bricks in the air during the space of thirteen days, 
and having burnt them with others, without any particular precau- 
tions, they were examined when taken from the kilii, and it was 
found that the bricks made of the earth which had been the most 
worked still weighed four ounces more than the others, each having 
lost five ounces by the evaporation of the moisture. But .their 
strength was very different, for, on placing them with the centre on 
a sharp edge, and loading the two ends, the bricks formed with the 
well tempered earth were broken with a weight at each end, of US 
pounds, or 130 pounds in all, while-Lhe others were broken with 35 
pounds at each end, or 70 pounds in the whole. A mixture of ashes, 
which is now uniformly practised about London, and light sandy 
earth, which is usually practised in the country, facilitates the work, 
and serves also to save coals or the wood in burning them. 

The excellence of bricks then consists chiefly in the first and 



nd imm 



operation ; for bricks made of good eartii, and well tempered, become 
solid and ponderous, and therefore will take up a longer time in drying 
and burning titan ourcommon bricks seem to require. It is alao to be 
observed, that the well drying of bricks, before they are bumed, pre- 
vents cracking and crumbling in their burning ; for when the bricks 
are too wet, the parts are prevented, from adhering together The 
best way of ordering the fire is, to make it gentle at first, and increase 
it by degrees, as the bricks grow harder. 

The common computation is, that every acre of land will yield one 
million of bricks in every foot in depth, including ashes, which are 
usually mixed with it. In general our fields are shallow, with a 
bottom of gravel, yet we think they frill average nearly five feet, 
rhough we believe we have none that will run twelve or more feet, as 
about Kingsland ; at least such is Mr. Malcolm's information on this 
subject. 

Bricks ate made by the thousand, as the most satisfactory mode 
between master and man, and a handy man could mould in one day, 
from five in the morning until eight at night, about 5000. To assist 
hrm in the preparation of the soil, &c. from the heap (which is usually 
dug after the season for brickmaking is over and laid up) there is 
generally a gang consisting of six persons; one man tempers and pre- 
pares the soil, which is done with a hoc, made long, in the sliape of a 
mattock, a shovel, scoop, a thick plank or board, and a cuckhold ; 
with the hoe he pulls down the soil from the great heap, which is 
chopped backwards with the shovel, to turn it as often as may be 
necessary, to mix and thoroughly incorporate the ashes and soil 
togedier, because it is to be understood, that at the time the soil is 
dug out, and made into this heap, a layer of coal ashes is alternately 
,ilaced between a layer of soil, as often and in such quantities' in each 
layer as the quality of the soil and other circumstances may make 
necessary. The scoop is used to throw water over this portion that is 
pulled down with the hoe, in order that it may become more and more 
in a tempering slate, more soft and ductile ; and with the board he 
kneads it together, over which a certain quantity of sand is thrown, 
jnd it is then covered with pieces of sacking or matting to keep the 
tun and air from it. A boy scoops or cuts off a slice with an instru- 
shovel having a short handle, and the blade of it made con- 
cave, called a cuckhold ; this he brings on his arms to the moulding- 
table, which is placed under a moveable shed, upon which another 
boy rolls out a lump somewhat bigger than will fit the mould, the 
table having been previously strewed with sand. The moulder, after 
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r his mould into dry sand placed at one corner of his table, 
throws the prepared lump into the mould, and with a flat smooth 
Btjck, about eight inches long, previously dipped in a pan of water, 
strikes off the surplus soil ; he then immediately turns out the brick 
upon a stand, or board, of the same sLee with the brick ; a boy takes 
it from thence, and places it on a light barrow, with a lattice worit 
frame fixed over the frame of the barrow, at about three ieet hig^ 
above the wheel, and reduced to about eighteen iuches in height 
towards the . handle, forming an iuclined plane. The new made 
bricks are placed on this lattice frame, and over them saod is thrown 
in sufficient quantities to prevent their adhering to each other, as well 
as to prevent in a certain, degree their cracking in drying, while on the 
hacks. A boy wheels the barrow to the hacks, and places them with 
great regularity and dispatch one above the other, a little diagonally, 
in order to give a free passage to the air. Each hack is made wide 
enough for two bricks to be placed edgeways across, with a passage 
between the heads of each brick ; they are usually made eight bricks 
high ; the bottom bricks at the end of each hack are old ones. 

In showery weather wheat or rye straw is carefully laid over the 
bricks that are drying on these hacks, to keep them as free from wot 
as possible ; for the brickinakers do not here, as in some places mere 
distant from the metropolis, go to the expense of roofed coverings, or 
long sheds, which, from the extent of one of these fields, would be 
impossible. 

If the weather is tolerably fine, a few days is sufficient to make 
them dry enough to be turned, which is done by resetting them more 
open, and turning them ; and six or eight days more are required 
before they are fit to be put into the clamp, for kihis are not in general 
usein this part of the country. When sufficiently dry, the clampmakfflc 
levels the ground, generally at one end of the range of hacks, nearly 
centrical, making the foundation of the intended clamp somewhat 
higher than the surrounding ground ; and with place bricks, if they 
have any, or otherwise with the driest of those just made, inakes a 
foundation of an oblong form, beginning with the flue, which is nearly 
a brick wide, and running straight through the clamp. In this flue, 
dry bavins, coals, and cinders (vulgarly called breese), are laid and 
pressed in close, in order that the interstices between wood and coal 
may be properly filled up. On the sides of the flue the bricks are 
placed diagonally, about one inch eisunder, and between each layer of 
bricks three or four inches of breeso are strewed, and in this manner 
they build tier upon tier as high as the clamp is meant to be, never 
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omitting between each layer, as well as between each brick that is 
placed diagonally, to put a due portion of breese. When they have 
made the clamp about «ix feet long, another flue is made, similar in 
every respect to the preceding, to the extent of the size of the m- 
iended clamp, provided only that the bricks are meant to be burnt off 
quick, which they will be in about twenjy-one or thirty days, accord- 
ing as the weather may suit. But if there is no immediate hurry for 
the iH'icks, the fluids are placed about nine feet asunder, and the 
clamp left to bum off slowly. When fire is set to the clamp, and it 
bums well, the ash-hole being placed at the west end generally, the 
mouths are stopped with bricks, and clay laid against them ; ijie out- 
sides of the clamps are plaistered with clay if the weather is at all 
precarious, or the fire burns furiously ; and to the end against which 
addition is made to the clamp, skreens made of reeds worked into 
ihunes about six f^ high, and sufficiently wide to be moved about 
with ease, are placed to keep off the weather, an4 against any par- 
ticular side where wet is most prevalent. On the top of the clamp a 
thick layer of breese is uniformly laid. 

This is thQ mode of manufacturing the common grey stocks for 
walls apd common buildings ; but some brickmakers, in order to mix 
the soil and ashes more regularly, perform it with a machine, called 
a clay-mill, which a horse turns round. This machine consists of a 
t^b or tun fixed to the ground, in which is placed perpendicularly an 
instrument resembling a worm or screw ; the soil being put in at top, 
is woiked down by the rotary motion of the worm, and is forced out 
at a hole made on the side near the bottom of the tub. A man sup- 
plies the tub with fresh soil properly moistened, while the person who 
supplies the moulder keeps removing that which is prepared, or 
pressed out. 

Washed malms, or more properly marls, are made with still greater 
attention ; a circular walled recess is built about four feet deep, ai>d 
frcm three to four feet wide, paved at bottom, and from ten to twelve 
feet diameter, having a horse- wheel placed iij the centre ; the ground 
is raised all round it, and a platform made upon a level with the top 
of the recess. On this platform the horse walks, a pump is fixed into 
a well, as near to the platform as may be, to supply the recess with 
water as often as occasion may require. A barrow made to fit the 
recess, and thick set with long iron teeth, well loaded, is chained to^ 
the traces of the horse, who drags this after him ; a man wheels a 
barrow full of soil previously prepared in a heap, the same as for the 
common stocks, and shoots it regularly round the recess, he then 
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pumps a certain quantity of water, which, by means of troughs or 
shoots, runs on it. The horse is then set in molion, and tiie barrow 
being loaded accordingly, forces its way into the soil, admits ihe 
wdter into it, and by thus tearing and separating it, mixes the ingre- 
dienlA at the same time that it gives an opportunity for stones and 
other ponderous substances to subside to the botlom. The man keeps 
supplying it with fresh soil and water until there is a sufficient body 
in the recess. On one side, but as near to the recess as possible, the 
ground is made smooth, and dug out about eighteen inches or two 
feet deep into a hollow square, and the soil now becomes paste, and 
being thereby sufficiently washed, purified, and made fluid, troughs are 
pbu;ed from the recess to this hollow ground, [ind it is pumped or 
ladled out with scoops or shovels into the troughs, carefully leaving 
ihe sediment at the bottom of the recess to be afterwards thrown out 
on the sides of it, tpgether with stones, bones, &c. Over this hollow 
square or pit the fluid soil diffuses itself, where it settles of an equal 
thlcknessi and remains until wanted for use ; the superfluous water 
being «kher evaporated or drained from it, by its being exposed a cer- 
tain length of time in so thin a body. When they have got a suf- 
ficient quantity of washed earth in this pit, another is made alongside 
of it, and so ihey proceed until they have got as much thus prepai-ed 
as they are likely to want during the season. 

The clamps for burning tliese better sorts of bricks are Individually 
the same with Ihe other, but greater care is taken in not overheating 
the kiln, and in causing it to burn moderately, as equably and as dif- 
fusively at the same time as possible. 

[n the country, bricks are always burnt in kilns, whereby less waste 
arises, less fuel is consumed, and the bricks ate sooner burnt. The 
bricks are first set or placed in it, and then the kiln being covered 
v?ith pieces of bricks, or tiles, the workmen put in some wood, to dry 
them with a gentle fire, and this they continue till the bricks are 
pretty dry, which takes up two or three days, which is known by the 
smoke turning from a darkish colour to a transparent smoke; they 
then leave off putting in wood, and proceed to make ready for burn- 
ing, which is performed by putting in brush, furze, spray, heath, 
brakes, or fern faggots, according to the scarcity or plenty of those 
articles in the neighbourhood. But before they put in any faggots, 
they dam up the mouth or mouths of the kiln with pieces of bricks, 
which is called in some places shinlogs, piled upon one another, and 
riose it up with wet brick earth. 

The colour of London bricks are not red, as is the case with com- 
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mon bricks and tiles, but of a light brownish yellow. This colour is 
more pleasing to the eye than common brick red, and on that account 
the Loodan bricks are preferred .for building houses. The brick- 
masten aasign a curious enough reason for this colour. According 
to them, their bricks ore kept as much as possible from the contact 
of ^r during their burning. The conseq^uence of this is, that the 
iron contained in them is not oxidized to so great a degree as in com- 
mon bricks. But this mode of reasoning is far from exact. If air 
were excluded entirely, the bricks would not be burnt at all, because 
the fire would be extinguished. But if enough air be admitted to 
burn the coal mixed with the clay, (which must be the case) that air 
must also act upon the iron, and reduce it to the state of a peroxide. 
Indeed, there can be no doubt but that the iron in the London yellow 
bricks is in the state of a peroxide, as well as in the red bricks ; for 
the peroxide of iron gives various colours to bodies, according to cir- 
cumstances. We find bodies ringed with it, red, yellow, and brown, 
according' to the substances with which the oxide is combined. We 
ascribe the yellow colour of the London bricks to the ashes of the 
Goals, which, by uniting with the peroxides of iron, form a kind of 
jdlow ochre. 

Fire-bricks are made in the same way as common bricks. But the 
materials are different. The best clay for their composition is Stour- 
bridge clay ; and instead of sand, it is usual to mix the clay withii 
quantity of old fire-bricks, or crucibles, or glass pots, reduced pre- 
ftoualy to powder. This mixture answers the same purpose as sand, 
while it does not communicate the tendency to fusion, when it comes 
in contact with various fluxes, that is communicated by siliceous sand. 
There is a kind of bricks mentioned by Pliny, as used by the an- 
cients, which were so tight as to swim in -water. " Pitanie in Asia el 
b ulterioris Hispaniffi civitaribus Maxilua et Calento fiunt. Lateres, 
qui ciccati non mergunter in aqua."— (P^tnii Nalur. Mistor. lib. 35, 
(■ 14.) Pliny does not mention the part of the worid in which the 
earth employed in the manufactures of these bricks was found 
Uiough in all probability it could not be far from the cities where the 
I 'bricks are said by Pliny to have been made. He said the material 
I onpbyed was a kind of pumice stone. But it was quite unknown to 
I 'ftemodenis till, in the year 1791, Fabroni found a substance at 
Castel del Piano, not far from Santa Flora, situated between Tuscany 
tod the Papal dominions, which formed bricks capable of swimming 
at^r. This is a white earthy matter, which constitutes a bed in 
place, and was known in Italv bv the name of I,a(ic di Luna. 



Ill additiou to the modes of manufacturing bricks, to wliich we it-Mn 
already called-tbe reader's attenlion, there are several patents foi im- 
proved machinery connected with the proce&s. 

Two of these may now be eiianiined. Mr. Hague's patent is tor 
an impiovemeat in mixing of the materials, aad consists in separating 
from the clay the stones, roots, and other extraneous matter it may 
contain, which is effected, by forcing the clay through holes or slits, 
as of a cullender or sieve, by which all substances which are larger 
than the apertures are retained, and only the clear clay delivered out 
through the interstices. 

The machinery proposed in the specification consists of a squase 
trunk, strongly made, its eidea being occupied, between the Jraming, 
with bars or wires, set a soiall space asunder ; into this trunk the ma- 
terials to be prepared are pyt. A piston is theo forced into the trunk 
down upon the clay, by which it is pressed, out through the apertures, 
cleansed of all extraneous substances. At the bottom of the trunk 
is a box, in which the stones, roots, &c remain ; and these are removed 
by opening a door provided for that purpose. 

The piston is worked by means of a rack attached to it, and a 
pinion taking into the rack, upon a shaft, which is to communicate, 
by any of the known methods, with a steam-engine, water-wheel, 
horse-wheel, or other power ; and is put in or out of action by a 
clutch-box sliding upon the shaft. A pin is fixed in the back of tlu 
rack, in such a situation, that, as the piston approaches the bottom 
of the trunk, this pin may bear upon a lever, and disengage the 
clutch-box, by which the action of the machine is stopped. By a 
reverse motion, or some other contrivance, the pistou is again raised, 
when the trunk must be supplied with more materials to be operated 
upon as before. 

The patentee further slates, that he proposes to form brtcks and 
tiles by having holes, at the bottom of the machine, the size of tie 
end of the brick or tile, which are to be cut off by a wire as they come 
out of the holes. 

The other contrivance is by Mr. Shaw, and this we understaiul is, 
with some modifications, likely to be adopted on a large scale- 
Mr. S.'s machinery for the making of bricks consists of a frame car- 
rying a horizontal piston or press, which forces the clay (supplied 
from a hopper) into a mould or box, properly shaped, thus forming 
the brick. Tbe action of the piston is obtained by two bars connected 
together, forming an elbow-joint, the angle of which is more or less 
straightened by the revolution of an eccentric wheel having its peri- 
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phery working against the joint of the two bars, and hence, as its 
lot^r radius comes against the joint, cau sing it to rise, by which the 
angle that the bars make with each other will become more obtuse ; as a 
consequence they will elongate, and press against the piston, to which 
the end of one of the bars is connected, and thus press the clay 
into iJat mould or box. 

From a rigger communicating with the first mover, a band is 
carried, which turns an axle (liaving many arms) placed over the 
topper, by which the clay that is from time to time put into the 
hopper, is cut in small ])ieces, and forced down into the mould-box 
before mentioned. Thus the clay is supplied to the mould-box by 
being forced down through the hopper, and the brick is formed by 
the force of the connected bars, which press it into form when in the 
mould. There is a contrivance for pushing out the brick, when made, 
from the mould, by means of a stud acting against a lever, which 
opens the end of the mould-box, and the bricks are then received, 
one by one, on an endless web which conveys them away from the 
machine. 

This apparatus may be moved by any of the known means of 
I manual, horse, or steam power, &c. and may have a fly-wheel to 
^nalize its motion. 
^'Having in the preceding pagfs examined the various modes of 

dung bricks which have been practised with advantage in this 
intry, it may now be advisable to direct the reader's attention to 

e composition of mortar and other cements. 
. Mr, Dossie, in the second volucne of the Memoirs of Agricul- ■ 

, gives the following method of making mortar impenetrable 
to moisture, acquiring great hardness, and exceedingly durable, 
■imilar to that used by the ancients, which was discovered by a gen- 
tleman of Neufchatel: take of unslaked lime and of fine sand, in 
proportion of one part of the lime to three parts of the sand, as much 
as a labourer can well manage at once, and then adding water gradu- 
ally, mix the whole well together with a trowel till it be reduced to the 
consistence of mortar. Apply it immediately, while it is hot, to the 
purpose, either of mortar, as a cement to brick or stone, or of plaster 
U> the surface of any building. It will then ferment for some days in 
dry places, and afterwards gradually concrete, or set, and become 
hard : but in a moist place it will continue soft for three weeks or 
more; though it will at length attain a firm consistence, even if 
water have such access to it, so as to keep the surface wet the whole 
titne. After this, it will acquire a stonc-Iike hardness, and resist all 
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moisture. The perfection of this mortar depends on the ingredients 
being tlioroughly blended together, and the mixture being applied im- 
mediately after to the place where it ia wanted. The lime for this 
morUr must be made of lime-stone, shells, or marl ; and the stronger 
it is, the better the mortar will be ; besides, the lime should be care- 
fully kept from the access of air or wet, otherwise, by attracting 
moisture, it will lose proportion ably that power of acting on the sand, 
by which the incorporation is produced. It is proper also to exclude 
the sun and wind from the mortar for some days after it is applied, 
that the drying too fast may not prevent the due continuance of the 
fermentation, which is necessary for the action of the lime on the sand. 
When a very great hardness and firmness are required in this mortar, 
the use of skimmed milk instead of water, either wholly or in part, 
will produce the desired effect, and render the mortar extremely tena- 
cious and durable. 

M. Loriot's mortar, the making of which was announced by order 
of His Majesty at Paris in 1774, is made in the following manner: 
take one part of brick-duat finely sifted, two parts of fine river-sand 
skreened, and as much old slaked lime as may be sufficient to form 
mortar with water in the usual method, but so wet as to serve for the 
shaking of as much powdered quick-lime, as amounts to one-fourth oF 
the whole quantity of brick-dust and sand. When the materials are 
well mixed, employ the composition quickly, as the least delay may 
render the application of it imperfect or impossible. Another method 
of making this composition is, to make a mixture of the dry materials : 
(, e. of the sand, brick-dust, and powdered quick-lime, in the pre- 
scribed proportion, which mixture may be put in sacks, each containing 
a quantity sufficient for one or two troughs of mortar. The above 
mentioned old slaked-lime and water being prepared apart, the mix- 
ture is to be made in the manner of plaster, at the instant when it is 
wanted, and is to be well chafed with the trowel. With respect to 
this method. Dr. Higgins observes, that M, Loriot corrects the bad 
quality of the old and effete lirae, which constitutes the basis of his 
niiirtar, and which has regained a part of the fixed air that had been 
expelled from it, by the addition of fresh and n on- effervescent lime, 
hastily added to it at the time of using the composition, which mtist 
undoubtedly improve the imperfect mass. And he adds, that when 
an ignorant artist makes mortar with whiting instead of lime, he can 
mend it considerably by adding lime to it ; but his mortar will still be 
defective in comparison with the best that can be made, by reason of 
tlie old slaked-lime or whiting; this, on repeated trials, he has- found 



nls in consequence of the modern diseoveties relating to c 
acid or fixed air, for the purpose of improving the mortar usee! 
hoildings. According to this author, the perfection of lime prepared fori 
the purpose of making mortar, consists chiefly in its being totally de* J 
pritredof its fixed air. On examining several specimens oT the lime ci 
munly used in building, he found that it was seldom or never sufficiently 
burned, for they all effervesced, and yielded more'or less fixed Eur, on 
the addition of an acid, and slaked slowly in comparison witli well 
bnmed lime. Dr. Higgins also relates some experiments, which shew 
how very quickly lime imbibes fixed air from the almosphere, on its ex- 
posure to which it by degrees soon loses those cjjaracters which chiefly 
dialingu'^h it from mere lime-stone or powderrd chalk, by soon at- 
Iracling from thence that very principle, to t!ie absence of which il 

, owes its Dseful quality as a cement, aad which had before been ex- 
pelled from it in the burning. Hence he concludes, that as lime owes 
its excellence to the expulsion of fixed air from it in the burning, it 
should be used as soon as possible after it is mi'.de, and guarded from 
exposure to the air as iQuch as possible before it is used. It is no 
wonder, therefore, he says, that London morlar is bad, if the imper- 
fectioD of it depended solely on the badness of the lime ; since the 
lime employed in it is not only bad when it comes fresh from the kiln, 
becaose it is insufBciently burned, and the air has access (o it, but 
becomes worse before it is used, by the distance and mode of its con- 
veya,nce, and when slaked, is as widely different from good lime as it 
is from powdered chalk. For a similar reason, every other cause 
which tends lo restore to the lime, the fixed air of which it had been 
deprived in the burning, must depreciate it. 

It must receive this kind of injury, for instance, from the water, 
so largely used, first, in slaking the lime, and afterwards in making 
it into mortar, if that water contains fix'ed air, from which few waters 
are perfectly free, and which will ' greedily be attracted by the lime. 
The injury arising from this cause is prevented by the substitution of 
lime-water, so far as it may be practicable or convenient. 

From other experiments, made with the view of ascertaining the 
best relative proportions of lime, sand, and water, in the making of 
mortar, it appeared that those specimens were the best that contained 
one part of lime in seven of the sand; for those which contained less 

■ ^ lime, and were too short whilst fresh, wer« more easily cut and broke, 
and were pervious lo water ; and those which contained jnore time, 
akhough they were closer in grain, did not harden so soon, or to so 
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great a degree, even when thej eseaped cracking by lying in the shade 
to dry slowly. It appeared farther, thai mortar, wliich is to be used 
where it must dry quickly, ought to be>made aa stiff as the purpose 
will admit, or with the smallest practicable quantity of water, and that 
mortar will not crack, although the lime be used in excessive quantity, 
provided it be made stiffer, or to a thicker consistence than mortar 
usually is. 

Dr. Higgins has also shewn, that though the setting of mortar, as 
it is called by the workmen, chiefly depends on the exciccation of it, 
yet its duration, or its acquiring a stony hardness, is not caused by 
its drying, as has been supposed, but is principally owing to its ab- 
sorption of fixed air from the atmosphere, and is promoted in pro- 
portion as it acquires this principle, the accession of which is indis- 
pensably necessary to the induration of calcareous cements. In wder 
to the greatest induration of mortar, therefore, it must be suffered to 
dry gently and set ; the exsiccation must be effected by a temperate 
air, and not accelerated by the heat of the sun or fire ; it must not be 
wetted soon after it sets; and afterwards it ought to be protected from 
wet as much as possible, until the mortar is finaliy placed and quies- 
cent; and then it must be as freely exposed to the open air as the 
work will admit, in order to supply acidulous gas, and enable it 
sooner to sustain the trials to which mortar is exposed in cementing 
buildings, and other incrustations. 

Dr. Hi^ins has also inquired iitto the nature of the best Band at ' 
gravel for mortar, and into the effects of booe-ashes, plaster, powdw, 
charcoal, sulphur, &c. and he deduces great advantages from the adr | 
dilion of bone-ashes, in various proportions, according to the natnre | 
of the work for which the composition is intended. 

This author describes a water cement or stucco, of his own inven- 
tion, for incrustations internal and external, exceeding, as he says, 
Portland stone m hardness, for which he obtained His Majesty's letters 
patent. As for the materials of which this is made ; drift sand or 
quarry sand, or, as it is commonly called, pit sand, consisting chiefly 
of hard quartose flat-faced grains, with sharp angles, the most free 
from clay, salts, and calcareous, gypseous, or other griuns less durable 
than quartz, containing the smallest quantity of heavy metallic matter, 
and admitting the least diminution in bulk by washing, it is to be pre- 
ferred to any other. The sand is to be sifted in clear water, through 
a sieve which shall give passage to all such grains as do not exceed 
one-sixteenth of an inch in diameter ; and the stream of water and 
silting are to be so regulated, that all the sand, which is much 
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finer than the Lynn sand, together with clay and other matter, 
specifically lighter than sand, may be washed away with the 
jtream, whilst the purer and coarser sand, which passes through 
the sieve subsides in a convenient receptacle ; and whilst the 
coarse rubbish and shingle remain on the sieve to be rejected. The 
subsidiDg sand is then washed in clean water, through a finer 
tieve, so as to be farther cleansed aJid sorted into parcels, a 
coarser, which will remain in the sieve, which is to give a passage to 
Boch grains of sand only as are less than one- thirteenth of an inch 
in diameter, and which is to be saved apart under the name of coarse 
■and ; and a finer, which will pass through the sieve and subside in 
Ae water, and which is to be saved apart under the name of fine sand. 
These are to be dried separately, either in the sun, or on a clean iron 
plate set on a convenient surface, in tlie manner of a sand heat, l^t 
the lime be chosen, which is stone-lime, which heats the most in 
slaking, and slakes the quickest when duly watered, which is the 
tf.^est made, and most closely kept ; which dissolves in distilled 
vinegar with the least effervescence, and leaves the smallest residue 
insolable, and in this residue the smallest quantity of clay, or 
gypsum. Lei this lime be put in a brass-wired fine sieve, to tlie 
((uantity of fourteen pounds. Let the linne be slaked by plunging it 
in a butt filled with soft, water, and raisiog it out quickly and suffer- 
ing it to heat and fume, and by repeating this plunging and raising 
altematdy, . and agitating the lime until it be made to pass thiougb 
(he s'le^e into the water ; reject the part of the lime that does not 
easily pass through the sieve, and use fresh portions of lime, till as 
many ounces m lime have passed through the sieve, as there are quarts 
of water in the butt. Let the water thus impregnated stand in the 
iiQtt, close covered, until it becomes clear ; and, through wooden 
cocltB placed at different he^hts in the butt, draw off the clear liquor 
a* fest and as low as die lime subsides, for use : this clear liquor is 
i-atled the cementing liquor. Let fifty-six pounds of the foresaid 
chosen lime be slaked, by gradually sprinkling on it, and especially 
on the unslaked pieces, the cementing liquor, in a close clean place. 
Lei the slaked part be immediately sifted through the fine brass-wired 
neve. Let the lime which passes be used instantly, or kept in mr- 
light vessels, and let the part of the lime which does not pass through 
the sieve be rejected: the other part is called purified lime. Let 
bone-ash be prepared in the usual manner by grinding the whitish 
burnt bones, but let it be sifted much finer than the bone-ash com- -, 
awnly sold for making cupels. Having thus prepared the matertall^V 
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take fifty-sJK pounds of the «)arse sand, and forty-two pounds of fine 
sand ; mix them on a lai^ plank of hard wood placed horiaontaliy : 
then spread the sand so that it may stand to the height of six bches, 
with a fiat surface, on the plank ; wet it with the cementing liquor ; 
to the welted sand add fourteen pounds of the purified lime, in several 
successive portions, mixing and beating them together ; then add 
fourteen pounds of the bone-ash in successive portions, raising and 
beating all together. 

This Dr. Higgins calls the water-cement coarse grained, which is 
to be applied in building, pointing, plastering, stuccoing, &c, observ- 
ing to work it expeditiously in all cases, and in stuccoing to lay it on 
by sliding the trowel upwards upon it ; to well wet the materials used 
with it, or the ground on which il is laid, with the cementing liquor 
at the time of laying it on ; and use the cementing liquor for moisten- 
ing the cement and facilitating the floating of it. 

Fresh made mortar, if kept from the air under ground in eonaider- 
able masses, may be preserved a great length of time without injury, and 
the older it is before it is used the better, the builder taking the pre. 
caution to beat it up afresh previous to using it, for it not only seu " 
sooner, but acquires a greater degree of hardness, and is less apt to crack. 
A fact related by Mr. Smeaton, remarkably illustrates these poinli 
Having had occasion to take up a large flat stone of a close grain, of ' 
about five feet square, that had probably lain above a century at the ~ 
bottom of a malt cistern, he found that it had been well bedded in ' 
mortar, which had become coagulated to the consistence of cheese; "■ 
but having never come to a perfect dryness, it so far retained its 
natural humidity, that he found it might, with some pains, be beaten [ 
up to mortar without any addition of water; and afterwards, being ^ 
suffered to dry in the air, it set to a slony hardness, and appeared at ' 
good inortar as any which that part of the country conid produce, 
riiny informs us, thattheancient Roman laws prohibited builders from t ' 
using mortar that was less thaa three years old; and to this circumstance ' 
he expressly attributes the remarkable firmness of the oldest build- 
ings in the city. A similar custom prevailed, and indeed still pre- 
vails in Vienna, requiring the mortar to be a year old before it is em- 
ployed. But there is nothing which shews, in so striking a point of 
view, the advantt^* and necessity of beating mortar, and the efleet 
produced is owing to something more than a mere mechanical mixtuK 
of ingredients, as the preparation of grout, or liquid mortar. This 
differs from common mortar, only in containing a larger quantity of 
water, so as to be sufficiently fluid to penetrate the narrow irreguUt 
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(interstices of rough stone walla, and is g;enerally made by diluting 
ronimon mortar with water, either cold or hot. It not unfreqnently 
^ppens, that this refuses to set, and at all times it is a long while in 
'tcquiriog; the proper hardness ; but if, instead of common mortar, 
l^atwhich has been lon^and thoroughly beaten is employed, the grout 
nill set in the space of a day, and soon after acquires a degree of 
hardness much superior to what is made in the common manner. 

Mortar which sets without cracking, whether diis be owing to tlie 
4ue proportion of sand, or to the slow exlialation of the water from 
mortar containing less sand, never cracks afterwards, whatever its 
faults, in other respects, may be. As it is the hme paste, and uot tlie 
(and, which contracts and produces fissures in drying, so the more 

I sand there is in the composition, the less the cracks will be seen. 
, Mortar wluch is liable to crack, becomes irreparably injured by fre- 
quent alternations of wetting and freezing ; for the water imbibed by 
the smallest fissures, dilating as it congeals, loosens its whole texture. 
Where, however, it is composed of seven parts of sorted sand, to one 
jof lime, it is not disposed to crack. 

To shew more clearly how much our slight buildings are weakened by 
e agitations and percussions to which they are exposed, first in erect- 
g the walls and settling the timbers, and then in driving those 
I to which the wainscots, niantlcpieces, and other ornaments, 
e fajtened, we must observe, that the absorption of carbonic acid by 
r contributes nothing to the strengtli of it, if it enter before it is 
|nally fixed in a quiescent state. A little experience is suiBcient to 
eacU UB, that the same matter which assists in the induration of 
Boriar, never serves to repair the fissures, or solution of continuity 
ptween the bricks and cement, which happens after it is set. When 
jlortar is set, and before it is indurated, it may be easily severed from 
^ bricks and crumbled ; and for want of softness, it cannot bend 
ito the fissures, or resunie its former condition in any time. Hence, 
f heavy blows, and in wedging, our walls must be greatly weakened ; 
Bd die more eo, as the houses are slight, quickly built, and hastily 

Nothing is more common than for bricklayers to keep their mortar 
Brae time exposed to the air in heaps, before they consider it proper 
f use ; a practice which may perhaps be accounted for, if we consider 
kat some portions of every kind of lime used in tliis country, do not 
Uce freely, by reason of their not being sufficiently burned, or the 
^Idmizture of gypseous or argillaceous matter ; which portions, like 
marl, slake in time, though not so quickly as tlie purer lime. Tho 
24 2 s 
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'plasterers, who use a finer kind of mortar, made of sand and lime, 
observe that their stuccO blisters, if it contain small bits of unslakerf 

lime, and as smoothness of surface Is with them of more consequence 
than excessive hardness, they take care to secure the perfect slaking of 
their lime by allowing sufficient time for the imperfect parts to be 
penetrated by the moisture. The bricklayers, trusting, perhaps, more 
to the judgment of the plasterers, in this respect, llian to their own, 
and considering it very convenient to slake a large quantity of lime at 
once, follow the same practice, -without caring for or apprehending Ilie 
real fact, that mortar, when exposed to (he air, is worse for every hour it 
is kept, and that they are taking such measures as will prevent it from 
ever accjuiring that degree of hardness in which its perfection consists. 
Among the circumstances which contribute to the speedy ruin of 
modern buildings, it may also be observed, that mortar made with bad 
lime, and a great excess of it, is used with dry bricks, and not unfre- 
queiitly with warm ones. These immediately imbibe or dissipate 
much of the water, and as tLe cement approaches nearer to be dry, 
whilst it is still liable to be displaced by the percussions of the work- 
men, render it little better than equivalent to a mixture of sand and 
powdered chalk. To make strong work, the bricks ought to be soaked 
in lime-water, and freed from the dust with which they "are commonly 
covered. "By this means the bricks are rendered closer and harder, 
- the cement, by setting slowly, admits the motion which the bricks re- 
ceive when the workman dresses them, without being impaired, and 
it adheres and indurates more perfectly. This steeping of the bricks 
is an imitation of the practice of the plasterers, who always wet the 
a wall before they commence their work, because they know the cement 

I will not otherwise adhere. This ought to be done as long as the 

wall is thirsty, and lime-water is the most proper liquid they can use. 
The same advantage that attends the soaking of bricks, would attend 
tlie soaking of bibulous stones in lime-water. 

Mortar made with sand containing one-seventh or one-eighth of 
fat clay, moulders in winter like marl ; a circumstance which proves 
l> the propriety of freeing from clay the sand used in mortar. The 

I, washing performed for this purpose, would be found a very clieaji 

r operation, even in cities, if the water which carries off the clay be di- 

I rected into a receptacle where it may be depurated by subsidence for 

I repeated use. 

Chalk lime may he easily prepared, so as to be fully equal if not 

superior to stone lime. The reason why this is not generally thonghl 

■: . to be the case, probably is, that not being of so close a texture, it is 

b d 
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'Booner spoiled by the absorption of carbtioic acid, when esposed to 
jthe atmogphere after it is made. A cask of chalk lime should there- 
fore never be opened till the moment it is to be slaked, and the grealest 
expedition should be used in the slaking, and in the making and ap- 
plying the mortar to use. In the quiescent air of a room, apound, 
avoirdupois, of chalk lime, becomes two ounces and a half heavier in 
two days ; and nearly the whole of this increase of weight, consists of 
the carbonic acid which it has imbibed from the atmosphere. 

The fittest water for making mortar, is rain water ; river wat*r holda 
die next place; land water the next; spring water the last; sea water, 
i|nd all waters noticed medicinally or otherwise, for their saline con- 
tents, ought never to be nsed for this purpose. 

Tarras is frequently used in this country, being imported from 
Holland for that purpose. The proportions of the materials of the 
tarras mortar generally used in the construction of the best watcr- 
Urorks is the same as the Dutch practice. One measure of quick- 
Krae, or two measures of slaked-lime in the dry po»vder, is mixed with 
(ne measure of tartas, and both very well beat together, to the con- 
aitence of a paste, using as little water as possible. Another kind, 
'dmost equally good, and consider.tbly cheaper, is made of two mea- 
-|iirea of slaked lime, one of tarras, and three of eiarse sand ; it 
requires to be beaten a longer time than the foregoing, and produces 
diree nieasures and a half of excellent mortar. When the building 
conglructed of rough irregular stones, where cavities and large 
joints are to be filled up with cement, the pebble mortar may be most 
idvantageously applied ; this was a favourite mode of construction 
anOBg the Romans, and has been used ever since their time in those 
Wirks in which a larger quantity of mortar is required. Pebble 
nortar will be found of sufficient compactness if composed of two 
measures of slaked argillaceous lime, half a measure of tarras, or 
jnuzolana, one measure of coarse sand, one of fine sand, and four of 
SOall pebbles, screened and washed. 

It is only under water that tarras mortar acquires its proper hard- 
ness; for, if suffered to dry by exposure to the air, it never acts into 
t substance so firm as if the same lime had been mixed with good 
deaa common sand, but it is very friable and crumbly. Ash mortar 
is reckoned to be superior for works that are sometimes wet and some- 
times dry, but tarras has the advantE^ when constantly under water. 
Tarras mortar, when kept always wet, and consequentiy in a state 
niMt favourable to its cementing principle, throws out a substance 
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something' like the concietiang id limeatane caverns, which substance 
acquires a considerable hardness, and in time becomes so exubenuit 
as to deform the face of the walls. 

The first thkig to be considered when a building is about to be 
erected, is theybicufafton. 

If there are cellars or underground kitchens, it is cominoiily found 
that they are of sufficient depth to find a good and solid foundation ; 
but where this is not the case, the remedies are to dig deeper, or to 
diive in large atones with the rammer, or by laying in thick pieces of 
oak, crossing the direction of the wall, and planks of the same timber, 
wider than the intended wall, and running in the same direction with 
it. These last are to be apiked iirmly to the cross pieces, to prevent 
their sliding, the ground having been previously well rammed under 

The mode of ascertaining if the ground be solid, is by the rammer; 
if by striking the ground with this tool, it shake, it must be pierced 
with a borer, such as is used by well-diggers ; and having found how 
deep the firm ground is below the surface, you must proceed to re- 
move the loose or soft part, taking care to leave it in the form of st^s 
if it is tapering, that the stones may have a solid bearing, and not be 
subject to slide, which would be likely to happen if the ground were 
dug in the form of an inclined plane. 

If the ground prove variable, and be hard and soft at different 
places, the best way is to turn arches from one hard spot to another, 
Inverted arches have been used for this purpose with great success, by 
bringing up the piers which carry the principal weight of the building 
to the intended height and thickness, and then turning reversed arches 
from one pier to another. It is clear that by this means the piers 
cannot sink without carrying the arches, and consequently the ground 
on which they stand with them. This contrivance was recommended 
by Alberti, and was adopted by Mr. Hook, in building Montague 
House, and is not often omitted, where circumstances of the kind 
before stated occur, and where the architect employed has any regaid 
to his own or his employer's interest. 

Where the hard ground is only to be found under apertures, buiH 
your piers on these places, and turn arches from one to the other. In 
the construction of the arches some attention must be paid to the 
breadth of the insisting pier, whether it will cover the arch or not ; 
fot suppose the middle of the piers to rest over the middle of the 
■junmtt of the archei, then the narrower the piers tiiemore curvstw* 
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the soi^rting azch ought to have at the apex. When arches of sus- 
pension are used, the intridos ought to be clear, so that the arch may 
hove the full effect ; but, as observed before, it will also be requisite 
here that the ground be uniformly hard on which the piers are t^nected, 
for it 18 better that it should be uniform, tliough not so hard as might 
be widied, than to have it unequally so; for in the former case the 
pieis would descend uniformly, and the building remain uninjured ; 
bat in the latter, a vertical fracture would take place, and endanger 
tlie whole edifice. 

Before we quit the subject of brick walls, especially with regard to 
the foundations of a buildings it may, however, be advisable briefly 
to levert to ^e use of atn inverted arch. Thus we find id the diagram 
taneath, three walls, so arranged as to be capable of supporting a su- 
postnictoieof five times their own extent when employed individually. 




The foundation being ready, according to the foi^oing directions, 
the destination, or use of the building, with its magnitude, &c. muftt 
l^e^eoii^idered, in order to use such materials as are best suited to the 
ovi lequired, and a$ the making of mortar is so important a feature 
-in iOtt York, we will again call the reader's attention to the subject, 
b siackipg lime, use only as much water as will reduce it to a powder, 
Old only about a bushel of lime at a time, covering it over with «and, 
\$ oi^der to prevent the escape of carbonic acid. 

This 18 a better mode than slacking the whde at one time^ as there 
ii jesp surface exposed to the air. Before you use the mortar, it 
dioald be beat three or four times over, so as to incorporate the lime 
aiid ffimd, and to reduce all knots or tnobs of lime that may have 
pund the sieve. This very much improves the smoothness of the 
Bme, will make the mortar stronger; as little water is to be used in 
thii process as possible. Whenever mortar is suffered to stand any 
time before used, it should be beat again, so as to give it tenacity, 
and prevent labour to the bricklayer. In dry hot summer weather 
we your mortar soft, in winter rather stiff. 
Jf you lay your bricks in dry weather, and the work is required to 
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be iirni, wet your bricks by dipping them in water, or by causing 
water to be thrown over them before they are used, and your mortar 
should be prepared in the best way. Few workmen are sufficiently 
aware of the advantage of wetting bricks before they are used, but 
experience has sliewn that works in wliich this practice has been at- 
tended to, have been much stronger than others where it has been 
omitted. It ia parlicutarly serviceable where work is carried up thin, 
or in putting in furnaces, grates, &c. 

in winter, as soon as frosty and stormy weather set in, cover your 
wall with straw or boards ; the former is better than the latter, if well 
secured, as it protects the top of the wall in some measure from 
frost, which to a building is very prejudicial, particularly when it fol- 
lows much rain ; for the rain penetrates to the heart of the wall, and 
the frost, by converting the water into ice, expands it, and causes the 
mortar to assume a short and crumbly nature, and altogether destroys 
its tenacity. 

In working up the wall it will be proper not to work more than four 
or five feet at a time, for as all walls, immediately aiter building, 
shrink, the part which is first brought up will remain stationary, and 
when the adjoining part is raised to the same height, a shrinking or 
settling will take place, and separate tlie former from the latler, 
causing a crack which will become more and more evident as the work 
proceeds. In carrying up any particular part, each aide should be 
sloped off, to receive the bond of the adjoining work on the right and 
left. Nothing but absolute necessity can justify the work beftig 
aarried higher in any particular part than one scaffold, for, wherever 
it is done, the workman is certainly answerable for all the evil which 
may arise from such palpable error. 

The term bond is applied to any disposition of the bricks, by which 
the continuity, in a straight Line, of the joints of a wall is interrupted. 
It ia obvious that a bond may be adopted, which will interrupt the 
rectilinear direction of both the horizontal and vertical joints of a wall ; 
but in the two kinds of bond which have hitherto prevailed, the hori- 
zontal joints are continued in the same line round the whole building, 
and the vertical ones only interrupted. When the wall is only in- 
tended to be half a brick, or four inches and a half in thickness, the 
whole of the bricks are laid so as to form stretchers, thai is, their 
length is laid in the direction of tlie length of the wall, and the bond 
is obtaified simply by making the vertical joints in every course ex- 
actly opposite the middle of ihe bricks above and below. 
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fte wall is inteQded to be the length of a brick or more in thickness,, ■ 

<it would be apt to split into parts if it conaisteU only of two or more. | 

HbUs separately bonded, as in the instance just mentioned of the half 

taick wall. The bricks, therefore, in thick walls, must be connected 

to their breadth as well as their length, and this is done according to 
r two principal modes, one of which is called English, and the other ' 

Flemish bond. 
The two kinds of bond in bgck work differ materially from each 

other, ajid as the subject is of the highest importance to the 

bricklayer, we shall lay before our readers some excellent remarlca . 

contained in a pamphlet written on this subject, by Mr. G. Saunders,^! 

wLo bas treated it with a degree of attention which its importance' T 

requiiea. 

" Sricks laid lengthways in the direction of the wall are called I 

stretchers, and those laid in an opposite way, crossing the direction at, I 

(the wall, are called headers. 
" Old English bond is a continuation of one kind throughout in * 
fhe same course or horizontal layer, and consists of alternate layen | 
r of headers and stretchers, the headers serving to bind the wall tog&- 
iher in a longitudinal direction, or lengthways, the stretchers, to pre- 
>eol the wall splitting crossways, or in a transverse direction. Of | 
these two evils, the former is by much the worst kind, and is there- ; | 
Cote most dreaded by the bricklayer." 

Mr. Saunders is of opinion, that old English brickwork is the best ! 

security against these accidents, as work of this kind, wheresoever it J 

I issomnch undermined as to cause a fracture, is not subject to either; I 

■ of llie above evils, but separates by breaking through the solid brick,,' 

juitas if the wall were composed of one entire piece. 

The brick work of the Romans was of this kind of bond, but the j 
ipeciraena of their work which remain are of great thickness, and J 
bive three, or sometimes more, courses of brick laid at certain inter' ^| 
toU of the height, stretchers on stretchers, and headers on headers, . 
opposite the return wall, and sometimes at certain distances in 
IcQgtb, forming piers, that bind the wall together in a transverse direc- 
tion; the interval between these piers were filled up, and formed , 
pumels.of rubble or reticulated work ; consequently great substance j 
•ith strength was economically obtained. 

Plemisk bond, which is the second kind, consists in placing in 
nme course alternate headei's and stretchers, which disposition, 
Uidiiig to our author, is decidedly inferior in every thing but in 
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pearance, and even in this the difference is so trifling, that few common 
obgerver? would be struck with any great superiority that the former 
possesses over the latter. To obtain this, strength is sacrificed, and 
bricks of two quahties are fabricated for the purpose ; a firm brick 
often nibbed and Isud in what the workmen term a putty joint, for the 
exterior, and an inferior brick for the interior substaace of the wall ; 
7a these did not correspond in thickness, the exterior and interior 
surface of the wal! would not be otherwise connected together, than 
by an outside heading brick that was here and there continued of its 
whole length ; but as the work does not admit of this at all times, 
from the wart of agreement in the exterior and interior courses ; these 
headers can only be introduced wlkere such a correspondence takes 
place, which sometimes may not occur for a considerable space- 
Walls of this kind consist of two faces of four inch work, with 
very little to connect them together, and what is still worse, "the in- 
terior face often consists of brick, little better than rubbish. Notwith- 
standing this, the practice of Flemish bond has continued from the 
time of William and Mary, when it was introduced, with many other 
Dutch fashions ; and our workmen are so infatuated with this prac- 
tice,that there is scarcely an instance to be seen of the old English bond. 
To the Flemish bond alone must be attributed the frequent spUttin™- 
of walls into two thicknesses, and various schemes have heea from 
time to time adopted for the prevention of this fonnidable defetl. 
Some have laid laths or slips of hoop iron occasionally in the hori- 
zontal joints between the two courses ; others lay dii^onal courses of 
bricks at certain heights from each other ; but the good effect of this 
last practice is much doubted as in the diagonal course, by their not 
being continued to the outside, the bricks are mt(ch injured where 
the strength is most wanted. 

Many other practices are enumerated to unite complete bond with 
Flemish facings, but with no better success. The interior bricks are 
disposed with an intention to unite these two particulars, the Flemish 
facings being only on one side of the wall ; but this at least falls far 
short of the strength obtained by the English manner- There is an- 
other evil attending this disposition of the brick, which is the diffi- 
culty of its execution, as the adjustment of the bricks in one course 
must depend on the course beneath, which must be seen or recol- 
lected by the workman ; the first is difficult, from tha joints of the 
under course being covered with mortar, to bed the bricks of the suc- 
eeeding course, and for the workman to carry in his mind the a 
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ment of the preceding courae, is more than can reasonably bo 
expected from him^ and, unless it be attended to, the joints will be 
frequently brought to correspond, dividing the wall into several thick- 
^ nesses, and rendering it subject to separation or splitting. 

In the old English bond, the outside of the last course points out 
how the next is to be laid, so that the workman cannot easily err.N 

The outside appearance is all that can be urged in fevour of Flemish 
bondi but even in this Mr. Saunders is of opinion, that were the 
English manner executed with the same attention and neatness that is 
bestowed on the Flemish, it would be considered as equally handsome, 
ftowever this may be, it is surely the duty of all who are concerned 
in this bunness to recommend the adoption of the old English bond, 
and the (bllowing are directions for the execution of iL 

lit Each course to be alternately of headers and stretchers. 

3nd. Every brick in the same course must be laid in the same di- 
foction ; but m no instance is a brick to be placed with its whole length 
atong the side of another, but to be so situated, that the end of one 
may reach to the middle of the others which lay contiguous to it, 
except the outside of the stretching course, where three-quarter 
bricks necessarily occur at the ends, to prevent a continued upright 
joint in the fiice work. 

3id. A wall which crosses at a right angle with another, will have 
all the bricks of the same level course in the same parallel direction, 
whkh completely bonds the angles. 

The mode of combining the parts of an arch, as applicable to the 
geneial purposes of a bricklayer, may now be examined : the scientific 
principle on which it is constructed will, however, be more fully 
examined in that department of our work exclusively devoted to 
bridge buildmg. 




the straight arch, as is seen above, consists of a series of wedge- 
formed bricks, although the bricks at either extremity taper less than 
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those m the centre The scheme arch, two bricks high, and the 
elliptic arch, struck from two centres, aa represented by the radiating 
lines, are also occasionally employed with advantage. 





In pursuance of our plan, we now direct the reader's attention to 
that part of the roof which more immediately comes under the notice 
of the bricklayer, vit. the covering with tiles. 

In the interior of the county of Surrey, tiles are almost uniformly 
used for roofs of houses, and in some instances, on bams ; but, be- 
tween Dorking and Horsham, a heavy, but very durable sort of slate- . 
stone is used. Nearer London, slates, either Welsh or Westmoreland, 
prevail. As there are many persons who give the preference to tiles, 
it may not be amiss to give the result of a. curious experiment on that 
subject, as related by the bishop of LandafT. 

" That sort of slate, other circumstances being the same, is es- 
teemed the best which imbibes the least water ; for the imbibed water 
not only increases the weight of the covering, but in frosty weather 
being converted into ice, it swells and shivers the slate. This effect 
of frost is very sensible in tiled houses, but is scarcely felt in those 
which are slated ; for good slate imbibes but little water, and when 
tiles are well glazed, they are rendered in some measure, with respect 
to this point, similar to slate, 1 took a piece of Westmoreland slate, 
and a piece of common tile, and weighed each of them carefully : the 
surface of each was about thirty square inches ; both the pieces were 
immersed in water for about ten minutes, and then taken out and 
weighed as soon as they had ceased to drip ; the tile had imbibed 
above a seventh part of its w*ight of water, and the slate had not im- 
bibed a two-hundredth part of its weight ; indeed the wetting of the 
slate was merely superficial. I placed both the wet pieces before the 
fire ; in a quarter of an hour the slate was become quite dry, and of 
the same weight it had before it was put into tlie water ; but the tile 
h.i(l lost only about twelve grains of water it had imbibed, which was, ' 
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as near as could be expected, the very same quautity that had been 
^read over its surface; for it was the quantity which had :been im*: 
hibed by the slate^ the surface of which was equal to that of the tile ; 
the tile was'left to dry in a room heated to sixty degrees, and it did 
not lose all the water it had imbibed in less than six days. 

The finest sort of blue slate is sold at Kendal for 3s, 6d. per load, 
which comes to IL i6s. per ton, the load weighing two hundred 
we^ht. — ^The coarsest may be had for 2s. 4d. a load, or 1/. 3s. 4d. 
p^ ton. Thirteen loads of the finest sort will cover forty-two square 
yards of roof, and eighteen loads of the coarsest will cover the same 
tfpace : so that there is half a ton less weight upon forty-two square 
yairds of roof when the finest slate is used, than if it was covered with 
the coarsest kind, and the difference of the expense of the material 
is only 3s. Gd. To balance in some measure the advantage arising 
from the lightness of the finest slate, it must be remarked, that it- 
owes its lightness, not so much . to any diversity in the component 
pMrts of the stone from* which it is split, as to the thinness to which 
die workmen reduce it ; and it is not able to resist violent winds so 
wHLas.that which is heavier. 

A cbnunon Cambridge, tile weighed thirty-seven ounces : they use 
at a medium 700 tiles for covering 100 square feet, or about two and 
a half tdns<of tile to forty-two square yards. Hence, without in- 
cluding the weight of what is used in wrapping over, &c, when. a 
building is covered with copper or lead, it will be seen that forty-two 
sqiiare yards of building will be covered by, 

Cwt. 
Copper . ... . . . . . .4 

Fine Slate 26 

Lead .......... 27 

Coarser Slate 36 

TUes 54 

From the foregoing statement it is evident, that the consequences 
arising from a covering with tiles are two-fold ; the first, that owing 
to the weight of them, we are obliged to make our plates and rafters 
of the roofs, so much stouter and heavier than there is any occasion 
to do for slates, even of the coarser sort ; and consequently this in- 
creased strength in the timber must add to the expense of the roof, 
supposing that the same thickness of wall be sufficient. Secondly, it 
is proved, that from the porosity of the tile, it imbibes one-seventh 
part of its weight, or about five ounces of water in ten minutes, 
and that it requires the heat of sixty degrees, which is five degrees 
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above tonperate, and six days to make the tile as dry as it was before 
it was saturated. How much longer the tile may continue wet, during 
the moist winter months, if it ever dries at all upon the roofs of our 
houses, is a question we are not prepared to explain. But Mr. Mal- 
colm thinks, that tiles in a damp state, lodging on timber for at least 
six months, must injure the timber, and, together with the unbumt, 
or place bricks in the vails, must produce an almost perpetual nioii- 
ture, and make a house damp and unhealthy at all seasons. 

Taking for granted that the bricklayer is suSiciendy acquainted 
with the ordinary mode of constructing a scaffold calculated for 
raising the walls of any edifice, we proceed to notice a very ingenious 
contrivance, by which the pointing and other necessary repairs of a 
house may be performed at a comparatively small cost. 

This simple and effective contrivance may be best understood 
by reference to Plate VIII. and consists of nothing more than 
a couple of planks, A, to which two others, B B, are nailed, forming 
a sort of trough, or moveable scaffbid, on which the workmen stand, 
vhich is suspended at any height at pleasure. C C and D D are 
Wo frames of wood, in which the trough or scaffold is fixed ; in the 
top cross-pieces of these frames two pullics, E and F, are fitted, and 
round these the ropes by which the scaffold is suspended are passed ; 
the ends, a a, of these ropes are made fast to two beams, or scaffold 
poles, G and H, which project out of the upper windows ; or thej 
may be fixed over the parapet, or by any other means, as is thought 
proper; two single pully-blocks, ^ jr, are also suspended from these 
poles, and the rope, after passing under the pullies, E and F, passes 
over the pullies in these two blocks, and the ropes or falls, A and t, 
come down to the machine, and are made fost to any convenient part 
of it ; therefore, by drawing these ropes, the workmen can, with the 
greatest ease, raise or depress the suspended scaffold to any place 
where it is wanted for work. 

Another scaffold, for repairing domes, will be found in the same 
plate. It was contrived by Mr, Hughes, and the invention was re- 
warded by the Society for the Encouragement of Arts, &c. 

This scaffold is made to move round on an upright pole, in the 
centre of the dome, and on two wheels running on the floor, so that 
it can be turned to all parts of the dome. Fig. 2 of Plate VIIL repre- 
sents an oblique elevation of the scaffold, as erected in the dome. 
R R, of the building, S. The chief support is a straight scaffold 
pole, A A, which turns on a pivot at ihe top, supported by a pieoe of 
wood fixed across the top of the dome in the centre, and is supported 
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at the bottom on asother pivot, resting in a step of wood fixed on 
liie floor. To this pole a light braced frame is lixed, and traverses 
rouud on two rollers, B B ; these are situated at the bottom of the 
t-wo upright legs, K K, which are nearly as high as the walls of the 
building. Tlie tops of these support the ends of the two curved 
planks, C C, the upper ends of which are bolted on ecich side of the 
centre pole at D. Between these planlcs a number of boards or 
planks are placed horizontally, so as to form a scaiFold, on which the 
vorkmen stand to work round the interior of the dome, at any height 
^y find convenient. The width of these bteps gradually diminish 
the space between the two uprights, B B, to a very small point 
at tbe pole near D. The whole is braced by two diagonal stays, 1 1, 
extending from the bottom of the uprights, B B, and secured to the 
upper part of the pole at E. The curved plniiks, C C, are also 
jitrengliiened and supported by the short braces, F F, G G, and 
j2 H, which extend from the stays, 1 \, to the curves C C ; these 
Jbrm a strong and secure scaffold, which may be easily moved round 
any part of the internal dome at pleasure. To strengthen the 
sideways, diagonal braces are applied between the two up- 
KK. 

* We may now turn to that important branch of the art of bricklay- 
; which relates to the construction of Jurnaces. 
No contrivances are of more importance than those whicl^ may be 
under the head of furnaces ; without them we should enjoy 
of the necessaries and none of the comforts or luxuries of life ; 
they comprise all kinds of fires, from those employed for mere culinary 
purposes, to tliose requisite for smelting metals, working steam- 
es, S:c. As to the last, though great improvements have taken 
in the engines themselves, the furnaces remain nearly in the 
state as Mr. Watt found them ; any practical improvement in 
construction must therefore be worthy of attention. 
The best test of the construction of a steam-engine furnace, will 
the greatest quantity of water evaporated under a given pressure 
ith the least quantity of fuel ; from the experiments of Mr. Dalton, 
«nt Rumfocd, Dr. Black, and Mr Watt, it appears that the heat 
(Derated in the combustion of one pound of coal should be sufficient 
reduce from six to eight pounds of boiling hot water to steam, and 
^ more than this weight is used, there is a proportionate quantity of 
lost. 
Hie common house fire will, however, first claim ouc attention. The 
place is generally an exact square. Its height, in large rooma, is 
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often very properly made less than a square, and in small rooms, particu- 
larly when the chimney is in a corner, it is rather more. In rooms 
from twenty to twenty-four feet square, or of equal area, it may be 
from four feet to four feet and a half broad; in rooms from t wen ty-four 
to thirty feet square, it may be from four and a half to five feet ; and 
in rooms still larger, it may be extended in a similar proportion to six 
feet. If much beyond six feet, whatever may be the size of the room, 
the effect will not be good ; for if the fire be proportionate, it will 
excite rather the idea of a furnace. Two fire-places will certainly be 
better than one of such immoderate dimensions. As to the effect of 
the form of this aperture on the draft, its breadth is not very important, 
provided it be not so narrow as to prevent the covings from standing 
with their greatest power of reflection towards the room ; but the 
height should seldom exceed two feet sis inches to the under side of 
the mantle, ■ The throat should not be more than four or five inches 
wide; but should be contracted by a part moveable at the back, when 
the chimney requires sweeping. The nearer the throat is brought to 
the fire, the stronger the draft wilt be. For fire-places about three 
and a half feet wide in front, the flues of chimneys, above the throat, 
are usually made equal to about twelve inches square ; and the general 
rule is, to make the area of the horizontal section of the flue, equal 
to the area of the horizontal section of the fire. If the flue were 
smooth and circular, this mode of proportioning its size would doubt- 
less be found to allow it unnecessarily large. Where bends are re- 
quired in a flue, they should be in a curved, and not an angular direc- 
tion. High chimneys always draw better than low ones, as, in pro- 
portion to their length, the influence of the wind extends a shorter 
way down them. An apartment made wind-tight, by listing the doors 
and other contrivances, is liable to be incommoded with smoke, from 
the want of draft, even when the chimney is constructed in the most 
proper manner : a few minute holes, communicating with tlie exterior, 
will, in such cases, constitute an effectual remedy. 

Another method of increasing the draft of a chimney, consists in 
setting the grate, if a Bath stove, eleven or twelve inches from the 
fender ; and in cutting away the back of the chimney, so as to leave 
a space of two inches between it and the back of the grate. If the 
grate be of the common form, the sides should be filled np with 
brickwork. By this construction the air that passes behind the back 
of the grate, assisting to impel the smoke, prevents its bursting into the 
room. That a chimney clogged with soot will be apt to smoke, is so 
well known, as to require no notice here. "^ 
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The grate of an air furnace will next claim our attention. This 

consists of a number of single bars, having shoulders at each end, 

so that when they are laid side by side, bringing their shoulders 

together, the interstices between the bars may be nearly equal to.the 

breadth of the bars. The distance between the bars is here rather 

more than is in common use, but for producing great degrees of 

heat, Uys account will be found to answer in practice. The bars 

are merely laid upon two bearers placed in .the brickwork at right 

angljefl to the bars ; one of the bearers being loose for the purpose of 

diding backwards to let all the bars fall down with the fire. Without 

this ccmtrivance, after any process is finished, the fire would haye to 

bora itself out, and it would be much more troublesome to clean 

the furnace when it is choaked with slag. 

The hei^t of the fire-place must be suited to the purpose to which 
the foniaGe is applied. If it is a melting furnace, the height must be 
such, that the fuel may be about half the width of the furnace above 
the top of the crucible, the latter being raised about one-fpurth the 
width of the furnace above the grate. 
A Tery ingenious patent furnace may now be reverted to. 

The principal feature of this invention is, combining a boiler with a 
coke oven, for the purpose of beneficially employing the heat which 
laidUates from the oven in generating steam or boiling water for brew- 
ing, or any other use, without the expense of fuel, and which plan 
also embraces in its detail convenient modes of regulating the heat 
communicated to the boiler, and of cutting it off altogether if required. 

The patentee proposes to place an oven of about eight feet 
dimeter under the front part of the boiler, so that the centre of the 
oven shall be about two feet six inches from the front of the boiler. 
The wall of the oven is to be straight for about eighteen inches high in 
the usual way, and above this the crown or arch rises about two feet 
nx inches. In the centre of the crown a circular opening is formed 
of about two feet diameter, which is denominated the crater, through 
this the heat is intended to pass to the boiler above, the under side of 
which is brought as close to the top of the 6ven as possible. From 
the crater the heat proceeds through a circuitous Hue round the boiler^ 
and thence to the chimney as usual. 

The span between the bottom of the boiler and the oven is to be 
all enclosed except abput one foot square, where a fire-proof damper 
is to be suspended by a chain passing through the upper part of the 
brick work. This chain is conducted over a pulley, and carrier 
weights as a counter-balance to the damper, which slides up and- 
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down in grooves, for the purpose of opening or closing the square 
hole. 

Close to the crater on the top of the oven two iron plates are 
placed parallel to each other. They are fastened together in front by 
A cross plate, and behind are worked into a low wall of two courses 
of brick work erected across the top of the oven. At a small dis- 
tance from the plates ribs of iron are placed, on which fire-atones or 
fire-bricks are laid, in order to fonn a cover to the crater. This cover 
is made to slide on the plates over the crater by means of racks on the 
side-bars, which racks pass through the front wall to the outside of 
the building, and are there worked by pinions fixed on a revolring 
shaft turned by hand, thus the crater may be partially or entirely 
opened or closed. 

Another ilue, about six inches lower than the crown of the oven, it 
formed, to communicate directly with the chimney, where there are 
dampers to open or shut this, and also the boiler flue. In front of the 
oven is an iron frame, forming- a door, to be lined with fire-brick. The 
method of lining this door is by cutting the united edges of the fire- 
brick in a bevel and dove-tailed form, so that one lapping over the 
other the whole is made fast by securing the key brick. 

The patentee observes, " Now it will readily be understood, that 
when the cover is removed frotn the crater, and the damper of the 
oven flue shut, the heat operates upon the boiler, and raises steam ; 
by means of the inclosure and damper, the heat may be kept longer 
under the boiler, where it acts more powerfully than in the flues, and 
when required to remove the heat from the boiler, the damper, or 
cover must be shut, (by means of tlie racks and pinions,) also the 
boiler damper in the chimney must be shut, and the oven damper 
opened. By these means, such a portion of heat may be applied to 
the boiler as may be required, and the operation of making good coke 
still go on, and the coke will repay what the coals have cost, or 
more. The boiler is very greatly preserved by these means, as no 
cold air comes in contact with it, nor coals, nor coal-rake ; the smoke 
s also burnt : as it is well known, that to make good coke, about 
' fifty square inches of opening in the chimney are at first sufficient, 
and nine at last. This small opening keeps the heat so much back in 
"he oven, that the smoke is nearly all consumed before it can pass off." 

The legal claims of the patentee are, for a method of constructing a 
coke oven iu connection Vith a boiler, so as to make the heat arising 
from the coke answer the purpose of fuel used in the common way ; 
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to [be operation of cokeing. The advantages derived are considered 
lobe great: in tlie first place the expense of fuel is repaid by Lhe 
:ondly, the preservation of the boiler is effected in a greater 
iegree than by the ordinary process, as no cold air is admitted to it, nor 
is the fuel or any other matler suffered to touch its bottom ; hence 
s uniinpaired, and free from the effects of sudden expansion 
or contraction ; thirdly, the consumption of smoke in the coke oven 
is most complete, and, if required, a retort may be added for gene- 
rating gas. 

The value of a furnace materially depends on its chimney. The 
inode and cause of the ascent of smoke in a chimney may be thus ex- 
plained; the air contained in the flue being heated by the fire imme- 
diately below it, becomes rarefied, and therefore lighter than the 
external air through which it accordingly rises, and as the heated air 
'escapes from the top of the chimney, its place is supplied by the influx 
rf fi«sh quantities of air, which, passing over the fire, becomes like- 
pise heated, and thus a constant current is fonned in the flue, which 
lirecte and carries off with it the smoke and vapour from the burning 

erials.* 
, It may now be asked, what is it that produces a smoky chimney, 
1, a chimney which, instead of conveying off all the smoke, dis- 
jharges a part of it into the room ? The causes of this effect may be 
iduced t« the foUowiug general cases. 
Smoky chimnies in a new house, are such, frequently for want of 
■. The workmanship of the rooms being all good, and just out of 
^e workman's hands, the j6ints of the flooring, and of the panels of 
e wainscodng are all true and tight, the more so as the walls, per- 
tpn not thoroughly dried, preserve a dareipness in the air of the room 

■Itwaybenhservedhare, that the smoke U not, as some are apt to imBgine, 

iR ita «WD nature apecifically lighter than nir, but the contrary, as may be 

fhewn by a simple experiment. Having lit a pipe of tobacco, plunge the stem 

to the bottom ot a decanter half filled with told water, then pulling a cloth 

■Bt the bowl, blow throngh it, and make the amoke descend in the stem of 

e pipe, ftom the end of which it will riee in bobbles through the wnter, and 

BDg thus cooled, will not afterwards rise to go out through tho neck of the 

icanter, but remain apreadiug itself, and realiog on the surface of the water. 

I thia case, therefore, amoke is heavier than air, and it is only when rarefied 

ly heat that it becomes lighter. As, however, the vapour rising from a fire 

fatut always be higlily mrafied, it U easy to perceive that it would be as much 

nirs«le if smoke ahauld not rise in a chimney, (all bindrajieea to its ascent 

ting rsmoved). as that water should refuae to run in a syphon, o 
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Which keejM tM wood work swelled and close : the doors and Rashes 
loo being worked with accuracy, shut with exactness, so that ihe room 
is peifectty tight, no passage being left open for the air to enter exeept 
the key-hole, and even tlial is frequently closed by a little dropping 
shutter. In this case it is evident that there can be no regular current 
through the flue of the chimney, as any air escaping from its aperture 
wonM cause an exhaustion in the air of the room similar to that in 
the receiver of an air-pump, and therefore an etjual quantity of air 
would rush down Ihe flue to restore the equilibrium ; accordingly the 
smoke, if it even ascended to the top, would be beat down again into 
the room. Those, ihei^fore, who stop every crevice in a room to pre* 
vent the admission of fVesh air, and yet would have their chimney 
earryup the smoke, require that which is inconsistent with reason, or the 
acknowledged principles of science. The obvious remedy in this case ia, 
to admit more air, and the question will be, how and where this neces- 
Miry quantity of air from without is to be admitted, so as to produce the 
least inconvenience? for if the door or window be left open, it causes a 
cold draft of air to the fire-place, to the great discomfort of those who 
sit there. Various have been the contrivances toavoid this, such as bring- 
ing in fresh air through pipes in the jambs of the chimney, which, point- 
Kigupwards, should blow the smoke up the funnel; opening passages in 
the funnel above to let in air for the same purpose ; but these produce 
an effect contrary to tlial intended, for as it ia the constant current df 
air passing from the room through the opening of the chimney ■in the 
flue which prevents the smoke coining out into the room, if flie funnel 
H 'supplied by other means with the air it wants, and especially if fliat 
air be cold, the force of that current is diminished, and the smoke, 
in its efforts to enter the room, linds less resistance. 

The wanted air must then indispensably be admitted into the room 
to supply what goes otF through the opening of the chimney, wsd it 
is advisoable to make the aperture for this purpose as near the ceiling; 
as possible, becaust the heated air will naturally ascend, and occupy 
the highest part of the room, thus causing a great difference of tem- 
peratui« at different heights, a defect which will be in some measure 
obviated by the admission of cold air nearthe ceiling, which, descend- 
ing, will beat down and mi\ the air more effectually. 

Another cause of smoky chimneys is too short a funnel, as, in this 

case, the ascending current will not always have sufficient power to 

* direct the smoke up the flue. This defect is frequently found in low 

buildings, or the upper stories of high ones, and is unavoidable, f 

if ihe ftiie be raised high above rhe roof (o strenathen ii 
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then in danger ol' being blown down, and cruahmg tlie roof in its fall. 

The remedy iu this case is to contract tht opening of the chimney, so 

U to oblige ftll the entenng; air to pass through or very near the fire, 

iy irhicb means it will l)e considerably healed, and by its great rare- 

inctioH cause & powerful draft, and compensate for the shortness of 

ib column. The case of too short a funnel is more general than 

vonld be imagiDed, and often found where one would not expecJ it ; 

Jbr it ia oot uncommon, in ill-conrrived buildings, instead of havii^ a 

jqiarate funnel tor each fire-place, to bend and turn the funnel of an 

«D as to make it enter the side of an iipper flue that 

wmea from below. By this means the funnel of the upper room is 

^ade rfujrt, of course, since its length can only be reckoned from the 

^Bce where it enters the lower funnel, and that the flue is aiao 

nbortened by all the distance between the entrance of the second 

jfiinoel wid the top of tlie stack ; for all that part being readily sup- 

||lied wiUi air through the second flue, adds no strength to the draft, 

pecialty as that air is cold when there is no fire in the second chimney. 

iie 9oiy easy remedy here is, to shut the opening of that 3ue in wliich 

RTie is ^o lire. 

Aso^her very common cause of the smoking of chimnies is, their 

KipQwering one another. For instance, if there be two chunnies 

.OQe l^ge room, and you make Bres in both of them, you will find 

lat the greater and stronger fire will overpower the weaker, and 

Rwaiidown its funnel to supply its own demand, which air, deacend- 

i^ iv the weaker funnel, will drive down its smoke, and force it into 

j^ioopi. If, instead of being in one room, the two chimnies we. in 

J^KO .different rooms communicating by a door, the case is the sato^ 

that door is left open The remedy is, to take care ihftt 

j0v«cy room have the means of supplying itself from without, with th^ 

,j|tf its chimney may require, so that no one of them may be obliged tp 

I^KHrow from another, nor under tiie necessity of lending. 

Another cause of smoking is, when the tops of chimnies are com- 
.fHwded by higher buildings, or by u hill, so that the wind blowing 
such eminences falls like water over a dam, sometimes almost 
tdicularly on the tops of the chimnies that lie in its way, and 
tieidS.flowD the smoke contained in them. The remedy commonly 
pplied in this case is, a turn-cap, made of tin, or plate-iron, cover- 
ig the chimney above, and on three sides, open on one side, turning 
D a »pindle, and which being guided oc governed by a vane, alwaja 
resents its back to the wind. This method will generally be touad 
Sectual, but if not. raisinp the Hues, where praeticidjle, so that their 
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tops may be on a level with or higher than the commanding Kuineilce, 
is more to be dependtd on. 

There is another inconvenience arising from the same caose, the re- 
verse of that last mentioned; it is where the eminence is farther from 
the wind than the chimney commanded. For instance, suppos ? the 
chimney of a building to be so situated as its top is below the level of 
the ridge of the roof, which, when the wind blows against it, forms a 
kind of dam against its progress. In this case, the wind being ob- 
structed, will, like water, press and search for passages through it, and 
finding the top of the chimney below the top of the dam, it will force 
itself down that funnel in order to get through by some door ot window 
open on the other side of the building, and if there be a fire in such 
chimney, its smoke is of course beat down and fills the room. The 
only remedy for thb inconvenience is, to raise the funnel higher than 
the roof, supporting it, if necessary, by iron bars ; for a turn-cap in 
this case has no effect, the dammed up air pressing down through it 
ia whatever position the wind may have placed its opening. 

Chimnies, otherwise drawing well, are made sometimes to smoke by 
the improper and inconvenient situation of a door. When the door 
and chimney are placed on the same side of a room, if the door is made 
to open from the chimney, it follows that, when only partly opened, 
a current of air is admitted, and directed across the opening of the 
chimney, which is apt to draw out some of the smoke. 

A room that hag no fire in its chimney may sometimes be filled with 
smr)ke, which is received at the top of its funnel and descends into 
the room. To understand this effect, it will be necessary to observe, 
that currents of air are frequently produced in flues, though not eX' 
posed to the influence of fire. The air contained in a funnel, being 
confined on every side by biick-work, which ia a bad conductor of 
heat, will not be immediately affected by any sudden variation in the 
temperature of the atmosphere; and thus, while it differs in weight 
from the external air, an ascending or descending current will be 
formed in the flue. If, after a warm season, the outward air being 
generally cold, the empty warm funnels begin to draw strongly 
upwards, that is, the rarefied air contained in them begins to rise, 
cooler air enters to supply its place, is rarefied in its turn, and rises ; 
■ tmd this operation continues till the funnel grows cooler, or ihe outer 
air warmer, or both, when the motion ceases. On the other hand, if, 
after a cold season, the outward air »uddenly becomes warm, this 
operation is reversed. When the temperature of the atmosphere and 
" of the flues is nearly equal, the difference of warmth in the uir be- 
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(ween day and night is BuiiGcient to produce these currents ; the air 
will b^o to ascend the funnels as the cool of the evening comes on, 
and this curreut will continue till, perhaps, nine or ten o'clock the 
oMl morDJDg, when it begins to be stationary, and as the heat of the day 
approaches, it sets downwards, and continues so till towards evening, 
when it again hesitates for some time, and then goes upwards con- 
Btantly during the aight, as before mentioned. Now, when smoke, 
issuing from the tops of the neighbouring; chimnies, passes over the 
tops of the funnels which are at the time drawing downwards, as they 
often are in the middle part of the day, such smoke is of necessity 
I Arawn into those funnels, and descends with the air into the chamber. 
CbimnieB which generally draw well, do nevertheless, sometimes 
' ^ve smoke into a room, it being driven down by strong winds passing 
orei the tops of their flues, though not descendiog from any com- 
manding eminence. To understand this, it may be considered that 
tbe rising Ught air, to obtain a free issue from the funnel, must push 
I of its way, or oblige liie air that is over it to rise. In a time of 
m, or of little wind, this is done visibly ; for we see the smoke 
it is brought up by that air rise in a column above the chimney, 
.1 when a violent current of wind passes over the top of a chimney, 
particles have received enough of force to keep them in a hori- 
direction, and follow each oUier so rapidly, that the rising 
[ht air has not strength sufficient to oblige them to quit their direc- 
tion, and move upwards to permit its issue. Add to this, that some 
the air may impress on that part of the inside of the funnel which 
is opposed to its progress, and be thence reflected downwards from 
■ide to side, driving the smoke before it into the room. The simplest 
best remedy in this case, is the application of a chimney pot, 
tjiich is a hollow truncated cone of earthenware placed upon the top 
the flue. The intention of this contrivance is, that the wind and 
lies which strike against the oblique surface of these covers may be 
leflected upwards instead of blowing down the chimney. The re- 
IBarkable chimnies observed at Venice, io which the top of the flue 
b Enlarged, and rounded in the shape of a funnel, seemed also in- 
lended as a remedy to this inconvenience, that the wind blowing over 
le of the edges into the funnel may be slanted out again on the other 
le by its form. 

The bad construction of fire-places is another cause of smoky 
Imnies ; and this case will lead us to the consideration of the second 
part of our subject, namely, the methods of increasing the heat, and 
liminishing the consumption of fuel ; for it will be found that the 
improvements necessary to pro<lucc the last mentioned end will also 



have a general tendency to care smoky chimDies, Od this Subject the 
meritortous labours of CouBt Rumford are conHpiciious, and we shall 
prcKeed to give an abridged account of Wis method. 

In investigating the best form of a iire-place, it wilt be necessary to 
consider, first, what ate the ubjects which ought priiicipBlly to be had 
in view in the construe tiitn ot' a Hre-plaoe; tind secondly, to co&sider 
how these objects can best be attained. Now the design of a chimnejr- 
Hre being simply to warm a room, it is essential to contrive, so that 
this end shall be actually attained, and with the least possible expense 
of fuel, and also that tlie air of the room l>c preserved perfectly pure, 
aiid fit for respiration, and free from smoke, ajiCTall (fisagreeable smells. 

In order to take measures with certainty tor warming a room by 
mMns of an open chimney fire, it will be necessary to consider how 
;md in what manner such n fire communicates heat lo a room. This 
ijuesiion may, perhaps, at the first view of it, appear to be sllper- 
liubUs and trifling ; but a more careful examination of the matter will 
shew it to be highly deserving of \.\te. most attentive examination. To 
'ietermine in what manner a room is heated by an open chimney-lin, 
it will be necessary, first of all, to find out under what form the heal 
generated in the combustion uf the fuel exisU, and then lo see how it 
is communicated to those bodies which are heated by it. 

In regard to the first of these subjects of inquiry, it is ctrtain lltdt 
the heat which is generated iii the combustion of the fuel exists urtdn 
two perfectly distinct and diflerent forms. One part Of it is combinUI 
with the smoke, vapour, and heated air which rise from the buritJng 
I'uel, and goes off with them into the upper regions of the atmosphere, 
while the other part, which appears to be uncombined, or combiiwd 
only with light, is sent off from the fire in rays in all directions. 
With respect to the second subject of inquiry, it is highly probri»le 
that the combined heat can only be communicated lo other bodi« by 
actual contact with ihe body, which are sent off' fay the burning (\tei, 
Jt is certain that they communicate or generate heat Only when bM 
where they are stopped or absorbed. In passing through air whidk ft 
transparent they certainly do not communicate any heat lo il [ ftiKf il 
•oeais highly probable that ihey do not communicate heat to soKd 
bodies by which they are reflected. 

The ([uestion ivhich naturally presents itself here is, what prona- 
tion does tlie radiant heat bear lo the eombined heat ? Though (hat 
pomt has not been detei'miued with any considerable precision, ft fc, 
however, certain that the qnantlty of heat which goes off eombmed 
with smoke, vapour, and heated air is nu.rh more considerable, per- 
haps three or foui timi?6 greaTer limn ijir-l «hich is sent off from thfe 
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Sreianye: and yet, small as tbe quantity is of this radiant heat, it 
ti the only part of the heat ge«erated by the combustion of fuel 
in in open fire-place which ever is, or indeed ever can be, employed 
in heating a room. The whole of the combined heat escapes by the 
diimney, and is totally lost; and no part of it could ever be bTought 
iolo a room from an open (ire-place, without bringing along with il 
the wioke with which it is combined. 

It is, therefore, of the highest importaace to determine how the 
frmtest quantity of radiant heat may be ^neraled in the com- 
Uution of the fuel, and how the largest proportion of that quantity 
HUiy be brought into the room. Now the quantity of radiant heal 
^ie^ads very much on the management of the fire, or upon the 
nanaef in which the fuel is consumed. When the fire burns bright 
inutth radiant heat will be sent off from it ; but when it is smothered up 
wfry little will he generated, and, indeed, very little combined heat thu 
«Bn beonployed to any useful purpose ; most of the heat produced 
Iwiog immediately expended in giving elasticity to a thick dense black 
vapour of smoke, which will be seen rising from the fire, and the 
^pmbustion being very inctHnplete, a great part of the inflanuntd^e 
Hatter of tke fuel being merely larefied and driven up the chimney, 
without being inflamed, the fuel will be wasted to little purpose. 
Dojiog thii time no heat is communicated to the room, and what is 
^iSi worse, the throat of th« chimney being occupied merely by a 
•tense vapour, not posseesed of any cousiderable decree of heat, and 
flfWSe^uently not having much elasticity, the warm air of the room 
£ed* )£ES difficulty in forcing it!i way up the chunney and escaping, 
tima when the fire burns bright : and it happens not unfrequently, 
especially in fire-places ill constructed, that this current of wann air 
t room, which presses into the chimney, crossing upon the 
of heavy smoke which rises slowly from the fire, obstructs it 
n its ascent, and beats it back into the room : hence it is that chimnies 
M •ften smoke K-hen too large a quantity of frath coal b put upou the fire. 
To cause as many as possible of the rays, as they are seat off from ^e 
fiiG in a straight tine, to come directly into the room, it will be neces- 
■Bry, in the first place, to bring the fire as far forward, and to leave 
the opening of the fire-place as wide and aa high as can be done wiA- 
4>ut inconvenience ; and, secondly, to make the sides and back of the 
place of such a form, and of sHcb ntateriais, aa to cause the direct 
,pBys from the fite which strike against them, to be sent into the room 
fcy reflection in the greatest abundance. 

Now, it will be found, upon examination, that the besi form for 
ttie vertical sides of a fire-place, or the covings, a' they iire called, i« 
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iJiat of an upright plane, making ah angle with the plaoe of the back 
of the fire-place of about 135 degrees. According to the old construc- 
tion of chimnies, this angle is usually about 90 degrees, or forms a right 
aiigle ; but, as in this case, the two covings are parallel to each other;' it 
is evident they are very ill contrived for throwing into the rooni, by re- 
flection, the tays from the fire which fall on them. The next improve- 
ment will be, to reduce the throat of the chimney, the immoderate 
size of which is a most esseotial fault in their construction ; for, how- 
ever good the formation of a fire-place may be in other respects, if 
the opening left for the passage of the smoke is larger than is neces- 
sary for that purpose, nothing can prevent the warm air of the room 
from escaping through it ; and whenever this happens, there is not 
only an unnecessary loss of heat, btit the warm air which leaves the 
room to go up the chimney, being replaced with cold air from without, 
produces those drafts of air so often complained of. But though 
these evils may be remedied by reducing the throat of the chimney to 
a proper size, yet, in doing this, several considerations will be neces- 
sary to determine its proper situation. As the smoke and hot vapour 
which rise from a fire naturally tend upwards, it is evident that it will 
be proper to place the throat of the chimney perpendicularly over the 
fire: but to ascertain its most advantageous distance, or how far above 
the burning fuel it ought to be placed, is not so easy, and requires 
several advantages and disadvantages to be balanced. As the smoke 
and hot vapour which rise in consequence of their being rarefied by 
heat, and made lighter than the air of the surrounding atmosphere, 
and as the degree of their rarefaction is in proportion to the intensity 
of their heat, and as this heat is greater near the fire than at a dis- 
tance from it, it is clear, that the nearer the throat of a chimney is to 
the fire, the stronger will be what is commonly called its draft, and 
the less danger there will be of its smoking, or of dust coming into 
the room when it is stirred. But, on the other hand, when a very 
strong draft is occasioned by the throat of the chimney being very 
near the fire, it may happen that the influx of air into the fire may 
become so strong as to cause the fuel to be consumed too rapidly. 
This, however, will very seldom be found to be the case, for the 
■ throats of chimnies are in general too high. 

In regard to the materials which it will be most advantageous lo 
employ in the construction of fire-places, little difficulty will attend 
the determination of that point. As the object in view is to bring 
radiant heat into the room, it is clear that that material is best for the 
consUuction of a fire-place which reflects the most, or which absorbs 
the least of it, for that heat which is absorbed cannot be reflected 




bodies which absorb radiant heat are necessarily heated ii 
inence of that absorption ; to discover which of the v 
ibat can be employed for coDstructiag fire-places are best 
for that purpose, wc have only to find, by an experiment very 
easy to be made, what bodies acquire least heat when exposed to the 
direct rays of a clear fire ; for those which are least healed evidently 
ibsori) the least, and consequently reflect the most radiant heat. And 
hence it appears, that iron, and in general metiJs of all kinds, which 
are well known to grow very hot wheo exposed to the rays projected 
of buToing fuel are to be reckoned among' the very worst materials 
ihat it is possible to employ in the construction of fire-places. Per- 
hips the best materials are fire-stone, and common bricks and mortar. 
These substances are fortunately very cheap, and it is not easy to say 
to which of the two the preference ought to be given. When bricks 
are used, they should be covered with a. thin coating of piaster, which, 
when perfectly dry, should be white-washed. The fire-stone should 
likewise be white-washed when that is used ; and every part of the 
fire-place which does not come into actual contact with burning fuel 
should be kept as white and clean as possible. 

The chimney of an air furnace should be as wide as the sum of all 
the interstices through which the air enters the fire, allowing nothing for 
friction; but as this ia very considerable, at least that ought to be double, 
sothat the chimney should never be less than half that of the furnace. 
. The height of the chimney is the next consideration. In the pre- 
sent state of our knowledge we have no exact rule for the height of 
chimnies or furnaces. Indeed it wilt depend on so many circum- 
stances, that it would be difficult to give this statement exactly; 
since, however, the height is limited by the friction, it will be im- 
portant to avoid all those circumstances on which the friction depends. 
The principal of these are, the roughness and narrowness of the 
chimney. The velocity of the ascending air will be inversely as the 
width ; and the friction will be as the square of the velocity. It is 
equally certain that the friction wilt be much increased if the chimney 
be rough in the inside, but more particularly when it is crooked, or 
when the air ia interrupted by having to move in any other direction 
than that of a perpendicular one. 

When, therefore, the chimney consists of an upright prism or cylin- 
der, having its interior surface as smooth as possible, it must act to 
the greatest advantage possible. 

If the chimney be made of brick, those sides of the bricks intended 
to form the interior of the chimney should be rubbed to make them 
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■uootb, and laid with fine well-tempered fire clay, that the interior 
surface may be free from cavities and other inequahtiea. 

(f the chimney consists of iroo lined with clay, it should be formed 
of lengths of about two feet each- Afier each of the pieces are lined 
xod well dried, but not hard baked, the inside should be scraped oi 
rubbed, to give them greater enioothnesB. By this means the height 
of the chimney may be increased to advantage beyond the ordinary 
height, since the above pieces ot lengths may be fitted together &nd 
Kparated with the greatest facility, and the maximum of height may 
be easily ascertained by experiment. Another very important circum- 
stance ought to be attended t» in the construction of chimnicH. The 
air which is heated in passing through the fire should retain its heat, 
if possible, till it clears the top of the chimney. Although this caiuiot 
be effectually accomplished, it may be effected as far as the non-con- 
ducting power of ihe materials of the cbiomey will admit. 

The following cure for smoke in a steam-engine chimney acciden- 
tally occurred to Mr. Marsh, fire-iron maker, of the Priory, near 
Dudley, Worcestershire. He employs a small xteaiu -engine to drive 
his lathes and other machinery for turning, grinding, and polishing hit 
articles ; the boiler of which is a round one : and having occasion to 
re-set it lately, he directed his boy to make a fire under it, ihe neitt 
morning, early i on looking out, however, at that time, and seeing 
no smoke issue from the chimney, as usual, he concluded that the 
boj had overslept himself, and accordiugly went himself to the Mills. 
He found ihem at work, but still tio smoke issued from the chimney : 
on this he sent for tlie bricklayer who had done the work, and ques- 
tioned him on this singular effect, but he was as unable as his em- 
ployer to account for it. At length, and after much puzzling, the 
bricklayer recollected that he had omitted lo stop up two holes, of 
tlie space of a single brick each, which he had accidentally left. 
leading, on opposite aides, from the tire-place into the flue surround- 
ing the boiler :— and to this, and we think justly, he attributed thit 
fortunate result. 

It appears that the flame from the fire-place, entering the flue in 
two opposite directions, had set fire to the smoke, and thus also con- 
verted it into flame: and although, in that neighbourhood, a IJUle 
smoke is of no consequence, yet in the metropolis, and other large 
ftnd populous towns, the remov^ of such a nuisance is an object of 
very considerable moment, and ought to be attempted in every pos- 
sible way ; and wc think th»t this simple and easy remedy might prove 
effectual in a great waay c»«eti, flod ought to be tried without delay. 




As the buildings in IjOiiUon nre regulHled by what is commonly 
railed the Building Act, " An Act tor the further and better regular 
IJ6n of BuildiagB and Party Walls, and for the more effectual pre- 
fenting mischiefs by Fire, within the cities of London and Westinin- 
(Icr. and the Liberties thereof, and other the Parishes, Precincts, and 
Pisces *ithin the weekly Bills of Mortality, the Parishes of St Mary- 
le-bone, Paddington, St. Pane ran, and St. Luke at Chelsea;" which 
re|>eala and amends several former Acts for the same purpose, it may 
be proper to give a brief abstract of part of ll. This Act, passed in 
the forty-second year of the reign of his late Majesty, a. d. 1774, 
b^ris by dividing all buildings into seven rates, or classes, for the 
purpose of subjecting them to various regulations respecting the 
thickness of Aeir walls. Cap, 2 . The first-rate comprehends churches, 
aod all places of public worship, all buildings for brewing, distilling, 
soap making, meldng of tallow, dyeing, boiling of turpentine, casting 
brass or iron, refinii^ sugar, and glass making, of whatever diraen- 
nons these buildings may be, and also every warehouse and other 
buildings whatsoever, not being a dwelling-house, which exceeds three 
dear stories above the ground, exclusive of roorts in the roof, or 
which is of the height of thirty-one feet above the pavement of the 
street to the top of the coping ; and every dwelling-house which, with 
ill offices connected otherwise than by a fence wall or open passage, 
exceeds, when finished, the value of 850Z, or cov«re more than nine 
MpiBtes of building on the ground floor, (^each square containing 100 
s^rBml feet). The regulations ftr these are, cap. 3 and 4, that all 
the estemal walls shall be built, at the foundation, of the thickness 
of Iwo bricks and a half, or twenty-one inches and a half, thence to 
ditDlnisb gradually two inches and a quarter on each side to the top 
of Ihe footing, which is to be nine inches high, and two inches below 
the surface of the paving or flooring of the cellar story ; thence the 
wall is to be carried up two bricks, or seventeen inches and a half in 
iMckness, to the under side of one pair of stairs floor, and thence, 
is lb6 tiiickness of one brick and a half, or thirteen inches, up to the 
atrier side of the plate under the roof of gutter ; and thence, the 
[Arapet is to be built in the thickness of one brick, or eight inches 
twd iL half, with the exception of such parts of the wall as shall be 
wkoHy of stone, which may be of the thickness of fourteen inches 
Mow the ground floor, and nine inches above. The party walls tff 
the same buildings are to be built, al the foundation, three bricks and 
a hatf, or two feel six inches and a half in thickness ; thei^of to di- 
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munaA gradnallj four iacbe« and a half on each side to the top of the 
footing, which mast be one ftxit high, and two inches below the 
celliir Boor ; thence the wall is to be built in the thickness of two bricks 
and a half, or one foot nine inches and a half up to the under side of the 
ground Boot ; and thence in the thickness of two bricks, or seventeen 
inches and a half, np to tbe under side of the floor of the rooms (if 
^ny) in the roof of the highest building adjoining to such pany wall ; 
aod ihence of the thickness of one brick and a half in length, oi 
ihirleen inches, to the top of the wall. Cap. 5. designs the second 
rate of buildings, which consists of every warehouse, stable, or other 
building, not being a dwellmg-house, that exceeds two clearstories, 
and does not contain more than three clear stories above ground, or 
which is of the height of twenty-two feel and under thirty-one feet 
from the pavemeal to the top of the coping ; and also every dwelling- 
house which, with its othces, exceeds Ihe value of 300^. and does not 
amount to more than 830/. or which covers more or less than nine 
squares of building. Cap. 6 and 7. The external walls of the second 
rate are to be built, at the foundation, two bricks thick, and dimi- 
nish gradually two inches and a quarter on each side to the top of the 
footing, which must be nine inches high ; thence to be carried up in 
one brick and a half thick to the under side of the one pair of stain 
floor ; and thence to the under side of the coping of the parapet in 
the thickness of one brick, stone work excepted, which may be of the 
tliickness of nine inches above the ground floor. The party walls are 
to be three bricks and a half at Ihe foundation, diminishing ibur 
inches and a half on each side to the top of the footing, which is to 
be nine inches high ; thence the wall must be of two bricks and a 
half thick up to the under side of the ground floor ; thence, two 
bricks thick up to the under side of the floor of the two pa 
story ; and thence of the thickness of one brick and a half 
of the wall. 

Cap. 8, The third rate of buildings is designed to 
warehouse, stable, and other building, not being a di 
which exceeds one clear story, or does not contai 
above ground, or which is aixive thirteen feet aud 
two feet in height, from the pavement to the c^' 
and also every dwelling-house whicii, with ■" 
value of 150/. and does not amouit tO flf 




than three and a Imlf less i 
10. The external «,illsof 
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[he foundation, and to diminish two inches and a quarter on each 
tide to the top of the footing;, which must be sis inches high ; thence 
the wall is to be carried up one brick and a half thick to Lhe under 
lide of the ground floor, and thence one brick in lliickness to tiie 
coping of the parapet. The party walls are to be three bricks thick 
at the foundation, diminishing four inches and a half on each 
the top of the footing, which is to be nine inches high ; and thenCe 
to be built two bricks in thickness to the underside of the grouiw 
floor, and ihence one brick and a half thick to the the top of su<j|. 
trail 

Cap, 1 1. The fourth rate of buildings is designed to include everj- 
wuebooBe, stable, or other building, not being a dwelling-house, 
which does not exceed one clear story above the ground, or the height 
of thirteen feet from the pavement ; and every dwelling-house which, 
with its offices, does not exceed the value of 150/. or three squares 
and a half of building. Cap. 13 and 13. The external walls of this 
rate are to be similar to that of the third rate. The party walls must 
be two bricks thick at the foundation, diminishing two inches and a 
quarter on each side to the top of the footing, which must be nine 
inches high; thence to be carried up in one brick and a half thick to 
the under side of the ground floor, and thence one brick in thickness 
to the top of such v/all. 

Cap. 18. Every building, except such sis are particularly included 
in the first or seventh rates, which is at the distance of four feet and 
not dght feet from any public road, and which is detached from any 
building not in the same possession, sixteen feet and less than thir^ 
feet, is declared to be of the fifth rate, and may be built on any dfc- 
mensions whatever. 

Cap. 19. Sixth rate only differs from the fifth, in demanding that 
luch buildings may be eight feet distant from the Htreet or road, and 
detached thirty feet from other buildings ; and this rate may be built 
on any dimensions, and with any materials whatever. 

Cap. 20. Every crane-house, or any wharf or quay, and every 
shamble, wind-mill, water-mill, and also every building situated with- 
out the cities af London and Westminster, and the liberties thereof, 
used as workshops for tanners, fellmongers, glue makers, calico 
priutcrs, whitsters, whiting makers, curriers, buckram sUffenera, oil- 
cloth painters, wool -staplers, throwsters, parchment makers, is de- 
clared to be of the seventh rate of buildings, and may be built of any 
dimenaions whatever. Cap. 21. Crane-housea must be built exter- 
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uaily of stoHe, bricfe, slate, tile, oak, elm, steel, iron, or bra)», and all 
otlteir baildiDgs of the seventh clasa may be erected of any Biaieriali 
whalfiTcr, bat most not be covered with pitch, tar, or auy inflamiBablt 
oompositioQ. 

Cap. 22. Every ofiice which shall be entirely detached from th« 
fauildiog to which it belongs, or connected therewith only by a fenw, 
wall, or coveu'ed passage upon one or both sides, shall be deemed M 
be of the rate or clafis of building such office would be of if it did oat 
ippertain to any other building. 

Cap. 24. The materials of party walls are lo be of brit^Jc or stoae, 
aad no timber to be used in t^wt^ except such as be neceexu^ for 
plaokiBg, bridging, « piling the foundation ; and cap. 27. for taa- 
plets, chains, and bond, an^ alao the ends of girders, beams, purtini. 
binding or trimming joists, or other principal timbers, obsofving; 
always to leave eight inches and a half of solid brick wort between 
the ends and sides of such timbers and the timbers of adjmffing 
buildings. Cap. 26. Party walls are to be carried up one foot MX 
inches above the roof of the adjoining building, which shall gsHe 
against them ; and to be c.ie foot above the gutters. Cap, 9J. 
Chimocys built in parly walls are subject to the following regulatioM'; 
the back of the chimney from the hearth, lo twelve inches above tbe 
mantle, Is to be built in thirteen inches thick in the basement stoiy, 
and eight inches and a half thick in the upper stories ; and those 
cues where chimneys are built back to back on each side of a pai^ 
wall, :the entire thickness of the backs is to be, in first rate houae*, 
eighteen inches in the cellar stories, and thirteen inches in the iq>pat 
stories : and in the second, third, and fourth rates, the thickness in 
the cellar story is to be tliirteen inches, and eight inches and a hrif 
in the upper stories. 

Cap. 38. Every owner of any building within the limits of this Aot, 
vrfio mayithink it necessary to repair or rebuild the party wall betwEan 
his and the adjoining piemifes, is to give three montlis notice iu NUtiag 
to the owner of the adjoining building, appointing a survey to be 
made of the said wall, and naming two surveyors or able irorii.- 
meii on his part, and requiring also the other party to name two tac- 
veyors, to meet Hi an appointed place, to view and certify the stake of 
the wall. But if the owner of the adjoining premises should neglaot 
to appoint two on his part, according to notice, then the two «ur- 
veyors first named, together with two other surveyors to be named bj 
the party fifing notice, nmy, within six do^ afur diettme a 
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ill ihe notice, view the party wall, and certify, in writing umW thetr 
hondt, to the Court of Mayor and Aldermen, oi to the JHsticc* of 
the peace at their next quarter or general aessione, as the case may 
be, the condition of the party wall, and wherher the same, or any 
part thereof, ought to be repaired, or pulled down and rebuilt; and 
in case the major pan of the surveyors appointed shall not, within the 
apace of a month from the appointment, sign the certificate, then 
it shall be lawful for any one or more of ihe justices of the peace for 
London or Westminster, or the county of Middieeex or Surrey, as 
the case may be, to appoint one other surveyor to be added to the 
surveyors before appointed, all, or the major part of whom, are to 
meet, and view the party wall ; and in CLise the major part of them 
shall certify tlie wall to be decayed or ruinous, and not sufHciently 
secure from fire, then, within three days from the making such cer- 
tificate, a copy of it is to be delivered to the owner of the adjoining 
building, or affixed to the door, if it is unoccupied, and also filed 
with the clerk of the peace in the city, county, or liberty where such 
wall is situate ; and the last-mentioned owners may appeal from tiio 
certificate to the next general or quarter sessions, when the justieet 
are to summon before them one or more of the surveyors, and examin* 
the matter upon oalh, and thereupon make such orders as they 
ilimkjust 

Cftp. 41. The person at whose expense a parry wall is built, shall 
be r^bursed by the owner of the adjoining premises who mstkes use 
of fliewall, a part of the expense, in the following projiortion. If 
the adjoining building be of the same, or a superior class to the build- 
ii^ belonging to the person at whose expense the party wall was con- 
ftrncted, 'the owner of such adjoining building shall pay one moiety 
of the expense of so much of the party wall as he shall mtike use : 
bat if the adjoining building be of an inferior rate, the owner shall 
piy a sum equal to the moiety of (he expense of building a party 
wdl aa required by the Act for such class of building. 

Cap. 46. Door and window frames are to be set in reveals and re- 
cenes, at least four inches from the front of the building, except the 
door cases of warehouses. Cap. 48. Every coping, coraiee, fascia, 
window dressing, portico, balcony, balustrade, or other external de- " 
tontion or projection whatever, is required to be made externally of 
<fanck, stone, burnt clay, or artificial stone, bIucco, lead, or iron, 
except the cornices and dressings to shop windows, or the covered 
way' to any buildine, except from the roofs if porticos or Other 
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entrances, but to be conveyed by metal pipes, or wooden trunks, or 
brick or atone funnels into drains or reservoirs. Cap. 49. No bow 
window or other projection shall be built neit to any public street, so 
as to extend beyond the general hne of the fronts of the houses in 
the said streets, except such projections as are necessary for copings, 
cornices, fascias, door and window dressing's, or some open porticos, 
steps, or iron palisades ; and also except shop windows, which aie 
allowed in streets thirty feet wide or more, to project ten inches from 
the line of building, and five inches in streets of less width. 

Cap. 53. No stack of warehouses shall contain more than thirty- 
five squares of building on the ground plan, except such warehouses 
are divided by one or more party walls into divisions of not more than 
thirty-Rvc squares each, and any communications made through the 
party walls are to have door cases and sills of stone, and Iron doors ; 
stables are only to have twenty-five squares in one division, with the 
same regulations. - 

Cap, 55. If any building of the first, second, third, or fourth rates 
(except the Inns of Court or Chancery, the Royal Exchange, Com- 
panies' Halls, and except warehouses let at a rack-rent for not more 
than 251. per year), shall be converted into tivo or more dwelhng- 
houses, workshops, stables, or other buildings, which shall be in dis- 
tinct tenures on the ground floor, then each such tenement shall be 
considered as a separate building, and be divided by party walls. 

Cap. 59. No iron, tin, copper, or other pipe or funnel for convey- 
ing smoke or steam is allowed to be in front of any building, nest to 
a public street, nor in the inside of any building, nearer than fourteen 
inches to any timber or other combustible material. 

Cap. 62. The mayor and aldermen of the city of London, anil 
the justices of the peace for the counties of Middlesex, Surrey, the 
city of Westminster, and the liberty of the Tower of London, arc 
empowered to appoint surveyors to see the rules and regulatioDS of 
this Act properly comphed with ; and cap. 63. before any building is 
b^un to be erected, the master-workman is bound lo give twenty- 
four hours notice thereof to the surveyor of the district in which the 
buildmg is, who is to attend and view the building, and enforce the 
<d)8ervance of the Act. The fees to be paid by the builder to the sm'- 
veyor arc, for a building of the first rate, 3/. IQs. and for an alteration 
or addition to the same, 1/. 15s. ; for a building of the second rate, 
3/. 3s. and for an alteration, 1/. 10s. ; for the third rate, 21. 10s. and 
II. 5s. : and for the fourth rate, \L Is. and 15s. 
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Mason&t is a most important branch of architecture, and consists 
klfae art of working stones, ancj placing them in a level or a perpen- 
^kahr direction. Hence arise as many different kinds of masonry as 
4tte are different forms and manners for laying or joining stones. 
IRtnmiis mentions several kinds of masonry used among the an- 
ooiti: three of hewed stone, viz. that in the form of a net, that in 
iMndmgp, and that called the Greek masonry ; and "three of unhewed 
. itofies, viz. that of an equal course, that of an unequal course, and 
dat filled up in the middle ; and the seventh was a composition of 
an die r^t. The chief business of a mason is, to make the mortar ; 
nite the walls from the foundation to the top, with the necessary 
lotreats and perpendiculars; to form the vaults, and employ the 
Itanes as delivered to him. When the intones are large, the businesii 
of hewing or cutting them belongs to the stone-cutters, though these 
are frequendy confounded with masons : the ornaments of sculpture 
IBB performed by carvers in stone, or sculptors. 

The art of building with stone is undoubtedly of great antiquity, 
and its early history is difficult to trace beyond the existing remains 
{^ ancient buildings; the oldest of' which are objects of wonder^ 
diiefly on account of the difiEiculty of movmg, with ordinary powers, 
the immense stones of which th^y aie formed. 
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Modern masonry is confined more to the working in freestone than 
in marble, in the former of which these islands abound, which offer 
many facilities arising from the nature of its quality in reducing it to 
all the required shapes in modem construction. At Balh and all the 
Western counties they saw it by a toothed saw into smaller scantling, 
which is again cut by the mason with a hand~saw, and afterwards 
hewn by an axe, then dragged and smoothed in the same way, accord- 
ing to the required situation or the quality of the proposed work for 
which the stone is intended. The workman's tools consist of a hand- 
saw, similar to what is made use of by carpenters ; a drag, which is 
commonly nothing more than a piece of an old saw. He has also his 
chisels and gouges, gauges and moulds for hia sunk and moulded 
work, which are all afterwards cleaned up by the drag. In Gloucea- 
tershire, the masons often use planes for their mouldings, the stones 
there being more crisp and not intersected by shells, &c. which pre- 
vent their general adoption with regard to many other freestones. 

Portland freeslone is the commou stone made use of by the masons 
in London, which is brought from the island of that name in blocks 
of almost all dimensions roughly hewn. Its hardness gives it many 
requisites to produce exquisite masonry. It is sawn into scantling by 
the friction of sharp siliceous earth and water by meaas of a framed 
plate saw of iron. It is afterwards worked by the mallet and chisd to 
the required form, and tlieii rubbed to a smooth face with sand or 
grits by hand. Most of our public buildings are composed of thU 
stone ; and it has been the practice to make use of it in private ones 
for the kerbs, strings, fascias, columns, cornices, and balustrades, 
when all the other parts were of other materials. Internally for (he 
floors of halls, vestibules, staircases, &c. Portland stone is decidedly 
the haadaomest freestone known, and capable of bearing as fine an 
arras in moulding as marble, whicji is the probable reason of its pre- 
fetcnce, although many other freestones might be obtained at half the 
original cost, and without its great additional expense of freight and 
duty. The two latter, however, has risen so high of late that the 
Gloucestershire stone is now at die wharfs as its competitor, and i» 
daily coming more into use, and perhaps may in a few years, in some 
measure, supersede it ; it having been already employed in several 
works of consequence, in which it has been found to answer the pur- 
pose best ; and as the masons get more used to it Portland stone will 
be discontinued, excepting for the internal work, where it will always 
be preferred from its superior neatness. 

The granites of Cornwall and that railed Dnndec stone from I 
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Britahk are now emfdoyed for all works in which great solidity and 

wear are required. It has been sought for and used at the several 

Docks, also at the new Bridges. Its excessive hardness is as much 

the terror of the London masons as the Gloucestershire stone is for 

its softness ; on account of which has arisen the necessity of bringing 

lo London the workmen as well as the stone, there not having been 

found persons in London who would undertake to work it; The 

bringing round of the granites to London and other places arose in the 

£nt iostance from the necessity of finding something more solid and 

durabie for the locks and b^ins of canals. The freestone of the 

neigbbonrhood having been generally found inadequate, these demands 

f^ttve riae to the more multiplied working of the several quarries. 

Henoe it is, that now all these different qualities of stone are regularly 

lo be fofoad in the markets, and modem masons will henceforth have 

the credit of effecting more lasting works than those from freestone, 

by a judicious blending and arrangement of all the several qualities 

of stones to the various purposes of strength and ornament, than they 

luKve hitherto had it in their power to do. A substantial foundation 

is of the first importance in masonry, without which no work can be 

eonsidered as durable. However, in modem constmction this vital 

put of a building is almost usually intmst^d to the carpenter and 

Vnddayer; the former for the purpose of piling such ground as is 

found inferior, soft, and marshy, and to the latter to raise the needful 

mils in the substructure in which little or no masonry is employed. 

Some architects latterly have abandoned planking, many dilapidations 

^ttffing been occasioned by its decay. 

HaiddBg consists in bedding strong boards of oak or fir the whole 

^oagfih and breadth of the proposed foundation ; the former should 

aerarbe less than three inches, and the latter five inches in thickness ; 

snd it would be a wise precaution to scorch them all over previously 

to laying them down. When the magnitude of the superstructure re- 

ifBke$ that the solid earth should be pierced, piling is had recourse 

to ; it consists in forcing into the infirm ground piles of squared fir, 

aek, or any other wood, usually about nine or ten inches square, of 

wficie&t tenacity to withstand the driving, the requireds length being 

previously ascertained by boring the ground. The ends of the 

pdet are commonly cased, or, as it is called, shoed with pointed iron, 

and their upper ends or tops are cased with the same metal. The 

machine for forcing than consists of a frame of wood (the height of 

which must be regulated accordmg to that of the pile and the power 

Inquired in forcing it), framed and braced with broad aiid secure 
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ledgers and feet : at the top is a caBt-iron wheel, asuaDy about eighteen 
inches in diameter, the outer edge fluted to admit of a rope or chain 
to move in it, which rope or cliain is attached to the axis of an iron 
cjlindrical beater, which for ordinary purposes is from five to seven 
hundred pounds in weight. This cylinder slides sometimes in grooves 
in the upright frame, and often on the face of the upright. There is 
also a ladder attached to the machine for the purpose of adjusting the 
chain in the wheel, and for oiling the machine : ten, or even twenty 
or more men are employed, according to the nature of the soil 
through which the piles are to be driven, and they work the beater by 
raising it up and down in the frame, each taking the end of a rope for 
the purpose, which being all attached to the chain serve as so many 
handles. The labour is considered so hard, that it is not unusual, 
where a great many piles are to be driven, to employ double sets of 
men to work the beater alternately. Mr. Label yn drove the piles of 
some of the foundations of Westminster Bridge by a machine worked 
by a horse. The machinery was considered intricate, and not prac- 
tical for general purposes, and consequently it has been discontinued. 
The piles are usually drivea as close together as they can be, and 
when finished, their tops are sawn off and the intervals filled up with 
chalk and rubble, and their tops are planked in the same manner as 
- is described before for foundations in which planking only Has been 



The technical terms which are of frequent occurrence may now be 
adverted to, 

Stones which run through the thickness of a wall, in order to bind 
it, are called bond stones ; in some parts of the country they obtun 
the name of through stones. 

When the side or sides of a wall lean back, so that the plumb 
would fall within the base of the wall, the inclination is called batter- 
ing ; it is genei-ally made about one inch in a foot. 

The large stones at the base of a foundation, which project beyond 
the vertical surface or front of the superincumbent wall, are called 
footings. 

The parts of a wall between apertures, or between an aperture and 
the corner, are called piers. 

Tlie beds of a stone are its upper and under surface, which are 
generally in a horizontal position within the wall. 

Walla built with unhewn stone, with or without mortar, are called 
rubble walls. Rubble walls are of two kinds, the coursed and the 
uncoursed. In the coursed, the stones are hammer- dressed or axed. 



Walls. 

and adjusted by a sizing rule, so ihat each row of stones forms a 
borizoRtal surface. In the uncoursed, th« stones are used in a rough 
itate, nearly as they come out of the quany. 

Walls which are faced with square stones, hewn^or rubbed, and 
backed with nibble, stone, or brick, are called ashlar. 

Wall-plates, ate horizontal pieces of timber, commonly laid even 
■with the interior of walls, for the ends of the joists and other timbers 
to rest upon. 

The footings of walls ought to consist of the largest stones which 
«an be conveniently procured. It is better to have them of a rectan- 
gular fonn than any other, and if not square, their largest surfaces 
ihoold be laid horizontally. With this shape and disposition, they 
will make the greatest resistance to sinking. If the stones, intended 
to be employed as footings, deviate materially from a rectangular 
Bgare, when received from the quarry, they ought to be hammer- 
dieased ; as, if they taper downwards, or rest upon angular ridges, 
'they will be apt to give way under the weight of the superstructure. 
When the footiogs can be obtained the full breadth of the wall in one 
pece, they are to be preferred ; but when a sufficient number of stones 
of thb description cannot be obtained, then every alternate stone in 
the course may be the whole breadth, with two stones next to it, dis- 
ymi like two stretchers in a nine-inch wall of Flemish brick-work, 
Wbea the largest stones which can be conveniently obtained, are in- 
sufficient even for the latter arrangement, the most suitable which can 
be procured, must be disposed so as to break in the best manner cir- 
cunutances will admit, the vertical joints in the same course, as well 
as those of the different courses with respect to each other. Each 
couTje, also, should be well bedded in mortar. 

When bond timber will be required, the uncoursed rubble is an in- 
convenient mode of building, as the haghts on which they ate dis- 
posed must be levelled. The best kind, or coursed rabble, admits of 
Iwnd timbers without difficulty, for though the different courses are 
not of the same height, the surface of each of them is level ; but as 
the walls in which bond timbers are introduced, ate apt to warp or 
eren fall in case of fire, the use of them should be avoided in strong 
well-built walls. 

The stones of an ashlar front should have their upper and under 
iutfece correctly parallel with each other, and correctly at right angles 
to the face. If these surfaces be carelessly left concave, they will be 
^t to splinter near the edge under great pressure. On the right and 
ieft they should taper inwards, but the taper should not be continued 



quite to the face, ihough it may reach the face within an inch or two_ 
The ashlar stones having the form of a truncated wedge, they will, ir* 
each course, present a series of angular indentations within the wall^ 
like the spaces between the teeth of a saw. The stones are so selecte<3 
and disposed that the vertical or upright joints, and consequentiy the 
angular spaces of one course fall on the middle of the stones below. 
By this means the ashlar face is bonded to the rubble, brick, or rough 
stone of the back, and the strength of the wall much greater than if 
each stone was of an equal rectangular figure. Strengtli is also to 
be promoted by adopting a plan not commonly regarded, that of sort- 
ing the stones, so that in each alternate course they will extend farther 
into the wall than those of the course immediately above and below. 
In ashlar work, the bond stones, which ought frequently to be intro- 
duced, cannot like the other stones have a wedge-like form ; they miut 
be rectangular ; and they produce the best effect, when so disposed 
in each course that they will be Of^iosite the middle of the space be- 
tween the two bond stones in the course immediately above and 
beneath them. 

When large stone columns are made in one piece, their effect, from 
that circumstance alone, is very striking ; but as this advantage is not 
always obtainable, the next object is to make the joints as few and as 
minute as possible, as well as to be very attentive in selecting the dif- 
ferent stones to be combined, that the joints may not be descried at 
a distance, by the commencement of a different colour. Froni what 
has been said in the section on the different kinds of atone, it will be 
understood, that none but horizontal joints can be allowed in any 
shaft ; all others being inconsistent with the laws of streng^th. 

The stones proper for an intended column being procured, and the 
order in which they are to succeed each other being determined, the 
next consideration will be to ascertain the exact diameter proper for 
each end of every one of them. For this purpose, draw an elevaiion 
of the proposed column to the full size, divide it by lines parallel to 
the base, into as many heights as the column is intended to contain 
stones, taking care that none of the heights exceed the length that 
the stones will produce. The working of the stones to the diameters 
thus obtained then becomes easy. The ends of each stone must first 
be wrought so as to form exactly true and parallel planes. The two 
beds of a stone being thus formed, find their centres, and describe a 
circle on each of them. Divide these circles into the same number 
of eqaal parts, which may, for example, amount to six or eight. 
Draw lines across each end of the stone, so that they will pass through 
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the centre, and through the opposite divisions of the same end. The 
extremities of these lines are to regulate the progress of the chisel 
along the surface of the stone, and therefore when those of one end 
have been drawn, those of the other must be made, in the same plane, 
or opposite to them respectively. The cylindrical part of the stones 
must be wrought with the assistance of a straight-edge ; but for the 
swell of the column, a diminishing rule, that is, one made concave 
to the line of the column, must be employed. This diminishing rule 
win serve to plumb the stones in setting them. If it be made the 
whole length of the column, the heights into which the elevation of 
the cdumn is divided, should be marked upon it, so that it may be 
applied to give each stone its proper curvature. But as the use of a 
loi^cUmmishing rule, when the stones are in many and short lengths, 
woald be inconvenient, rules corresponding in length to that of the 
dMeient heights, may be employed with advantage. 

A very ingenious nlode of sawing pipes and columns out of solid 
Uocks of 8tone» suggested by Mr. Murdock, received the sanction of 
a patent in 1810 : thus when the patentee intends to form a pipe or 
hdlow cylinder of stone, instead of cutting out in useless scraps, or 
grinding to powder, the whole diameter of the bore, he cuts out a 
core or solid cylinder, whose outside diameter is only about half an 
inch less than the inside diameter of the pipe. In like manner, when 
be intends to form a column or solid cylinder, or a disc of stone, in- 
stiead of breaking off, cutting, or chiseling away the superfluous parts 
of the stone, these parts are formed into a hollow cylinder, the core 
©f which is the solid cylinder or disc required. Hence, if the stone 
b large enough to leave the outside parts of a proper thickness, these 
parts may be used as a pipe ; and the core may either be used as a 
solid cylinder or column ; or by a further operation, it may be con- 
verted into a pipe, and the cylinder cut out of it may again be con- 
verted into another pipe, which process may be continued till the core 
cot out is too small to be useful. The patentee accomplishes his 
object by the following means. 

He fixes the block of stone to be perforated in an upright position, 
or in such a position that the axis of the bore or intended column or 
disc, may be perpendicular to the horizon, or nearly so. 

He fixes in the centre of the intended pipe or column, a plug, or 
<^ of wood or metal, shown at Z, Fig. 1, Plate IX, having in its centre 
A hole, which fits the pivot of the perpendicular axis or spindle A. 

The axis or spindle A, is considerably longer than the pipe or 
column to be formed, and of a strength proportionate to the strain 



upon it. It may be either cjlindrJcaJ or of any other shape, but the 
cylindrical form has the advantage of being most easily made straight; 
if cylindricaJ, it must contain a groove or grooves, in the direction of 
its length, which grooves are to receive a tongue or projecting piece 
from sockets that will slide up and down upon the spindle A, but are 
prevented by the tongue from turning round upon it ; and in order 
that the sockets may slide steadily, whatever be the form of the section 
of the spindle A, it should be uniform in thicknesB from end to end, 
at least within the range of the sockets. 

I'pon the upper end of the spindle A, is fixed a hollow socket^ B B, 
which fits tightly upon the spindle. The middle part of the outside 
of this socket is made square, or it may be of any other conTenleat 
form to receive a pully, C C, (or a small toothed wheel and pinion), 
by which the spindle A may be turned round ; but the upper and 
lower parts of the socket are cylindrical, to serve as gudgeons, on 
which it turns round in a fixed frame, D D. 

At the lower end of the sjwadle, near the stone to be bored, must 
be a wheel or cross, J J, with arms, and having a hole in the centre, 
which the spindle fits ; and the circumference of this wheel or cross 
is made like a hoop, and may bo two or more inches in thickness. Its 
diameter is a little less than that of the pipe intended to be bored, or 
a little more than that of the cylinder or core intended to be formed, 
and it fits to the inside of the tube, L L, so that the latter may slide 
easily over it. It is fixed fast to the spindle by a screw, pin, or key, 
so that it may be taken off at pleasure. This wheel, J J, for the sake 
of distinction, may be called the fixed or lower wheel : the plaa of it 
is sheivn at fig. 2, on a larger scale. 

The upper part of the spindle is perforcted longitudinally to 0^ a 
few inches below the socket, where the perforation comes out obliquely. 

Upon the spindle A, and concentric with it, is a hollow cylioder 
or thin tube, L L, of iron, copper, brass, or any firm material, its 
diameter being nearly that of the pipe or cylinder to be formed, and 
the length exceeding,, by two feet or more, the length of the proposed 
cylinder or pipe. To its lower edge is fixed, by means of tin solder, 
rivets, or screws, a hoop or ring, M M, of iron, copper, or other 
proper material, so much thicker than the tube, that the groove it 
makes in the stone may be wide enough for the tube to follow, without 
rubbing against the sides The hoop or ring, M M, is the saw in- 
tended to grind or cut away the stone by its lower edge ; which edge 
is left smooth, or may be jagged like the saws used by stone-cutters, 
its thickness may be varied according to the size of the tube, so as to 



give the necessary strength and liberty for the tube to act, but the 

liunner the tube is made, preserving the necessary strength, the better, 

The tube, L L, is connected with tlie axis or spindle, by means of 

B second wheel or cross, K K, called the upper wheel or cross, which 

is fixed by its circumference to the inside of the tube, having a hole in 

ite centre, which tits the a^iis or spindle, so as to slide up and down 

easily upon it, without turning round, which is prevented by the form 

of Ihe spindle, when that is square or triangular ; or, when it is 

cylindrical, by its longitudinal groove, wh^ch receives from K K a 

feather or tongue, that only admits of a motion up and down. The 

tube therefore is always kept concentric with the spindle, by means of 

thevlJKls or crosses, J J and K K. 

Tc tat of the arms of the upper wheel, K K, is fixed a small cord, 
PP, iiiich passes through the perforation commencing at O in the 
spiniUe, and over a puUy, Q, fixed at some convenient height above it, 
3od ftom that puUy to a windlass, R, to which it is attached ; the 
use of the windlass is to I'aise or lower the tiibe upon the axis or 
•piiidle, as required, even while the latter is in motion. On the upper 
HKlof tfie tube, are placed weights, N N, proportioned to the texture 
»d hardnefts of the atone to be bored ; these weights pressing down- 
iKtii the saw, cause it to act upon and penetrate the stone, 

The pully or pinion, C C, is fixed upon the socket which receives 
the upper end of the spindle; the diameter of it, the patentee 
generally makes about twice the diameter of the tube, L L, or of 
the inside of the pipe to be bored. When the apparaius is put in 
iDOtion by men's force, a puliy, as. shown in the plate, will be most 
convenient. A rope, E E, is wound round this pully, the ends of 
wlwdi pass over two other pullies, F F, one of which is fixed at a 
coavBnient distance on each side of the spindle. The ends of this 
*<^llien turn downwards, and having hapdies, G G, fixed to them, 
'«M pulled alternately by a man at each handle, so as to give the pully 
udapindle a reciprocating or alternate rotative motion. 
- At a convenient distance, on one side, ts placed a tub or cistern, S, 
coUaioing water, with its bottom as high as the pully of the spindle, 
fton tbis cistern, by the cock, T, is discharged a-suificient stream of 
Wter, into a trough or conductor, Y, placed in an inclined position, 
"id with one end reaching nearly to the s-pindle. Sand is, from time 
to lime, sprinkled into this trough, and is by the water carried down 
into the tube, which being set ia motion,, the saw at its lower end, 
MWted by the sand and water, grhids a-way tlte stone, and forms a 
'^lur groove, concentric wiih tlie axis of the spindle, and the tube 
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being constantly preued downwards, the gnmre becomes deeper, and 
the water accnmntatw in Ibe inside of the tube, until it can force its 
way onder the saw, and escape by the outer side of the groove. In 
its passage it carries the sand alrmg with it, which continnes the 
action of the saw upon the stone ; and when the sand has done its 
office, it is carried away by the water, in the form of mad or sludge, 
■o that the action is continued without in terra ptioQ, as long ai the 
motioD of the tube is maintained. If the motion be stopped for any 
time, while the tube is in the position for working, it will be found 
difficult to free it again ; when the work is stopped, it should there- 
fore be raised up, by means of the windlass, R, and the cord, P P, 
which passes through the central perforation of the axis or spindle ; 
the water-cock may at the same time be either stopped or not, as con- 
Teoient ; but if stopped, it must of course be again opened when the 
work is recommenced : in this manner is the process conducted, dll 
the pipe, column, or disc intended to be foimed, is completed. 

By the means above described, the dead sand and sludge are re- 
moved as they are fonned, and the necessity there would otherwise be 
of raising up the tube from time to time, in order to take out the sand 
and sludge by separate operations, is avoided. An essential part of 
tiie process consists in always maintaining a pillar of water within the 
tube, sufEcieut to force its way under the lower edge of the saw, and 
to carry the sand vrilh it ; without this, the tube would require to be 
frequently removed, and it would be almost impossible for the saw to 
penetrate beyond a few feet in depth, in any reasonable time. 

When the depth of the bore, or length of the pipe to be fonned, 
exceeds sis or seven feet, a readier outlet for the water, sand, and 
sludge may be made, in common work at least, by boring one or 
more holes, suppose about the diameter of an inch, in the sides of 
the pipe, and when the pipe b finished, these holes may be stoptped up. 

When the apparatus is put in motion by any other power than that 
of men, instead of the pully C C, the patentee sometimes fixes a 
small toothed wheel or pinion upon the socket B B, which wheel or 
pinion is acted upon by a reciprocating toothed wheel, or by a reci- 
procating rack ; or he retains the pully and cord, as If it were to be 
acted upon by men, and affixes a sufficient weight or spring, in the 
place of one of the handles, G, and causes the power to pull the 
other end of the rope, by means of a crank, or other equivalent 
contrivance. 

When the outside of a pipe is to be rounded, as from a rough 
block, the operation may commence by employing the tube, L L, a 
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a saw, of sufficient diameter to leave tlie stone strong enough round 
the intended pipe, and proceed with them, as before described, until 
they have gone down through the whole depth of tlie stone, leaving 
within them a cylinder, of a proper size for the intended pipe. Then 
remove the tube and saw first used, and use a tube and saw adapted 
to the intended bore of the pipe, and work them through : one pipe, 
'of a r^ular shape both within and without, will then be formed ; and 
it is obvious that the core remaining may, by the use of still smaller 
tubes and saws, be wholly converted into pipes, of sizes differing 
flrom each other by the thickness of fhe groove or kerf of the saw. 

In some cases it may be convenient, to turn the tube and saw with 
a uniform rotative motion, always in one direction ; but with a motion 
of this sort, the work will not proceed so rapidly, as by tlie alternate 
motion above directed; where, however, a rotative motion in one di- 
rection is used, it will be found advisable to fix a swivel in the small 
cord, P P, as that represented at W, to prevent ita over twisting ; and 
ihii again requires the pully Q to be placed higher up, so as to give 
mom to place the swivel between it and the pully, C C, to prevent its 
interfering with the swivel. 

Having thus briefly examined the technicalities of the art, and the 
mode of raising walls and forming columns, we may direct the 
iwder's attention to a branch of building very nearly connected with 
tlie inbject, we mean that of masonry in Pise, and which, from its 
|re»t simplicity, must now claim attention. • 

Building inPis^ is an art entitled to considerable attention, arising 
(t<m ont of its economy as well as its general utility. Every country 
abounds with the materials from which it may be formed, and in all 
uaiioas-it may be had recourse to for the building of useful as well as 
noamental dwellings with fewer tools and with less of mechanism 
ai machinery than is required for any kind of building now practised. 
h the year 1791, a work was published in Paris, by M. Francois 
Cointereax, containing an account of a method of building strong 
Ind durable walls and houses with no other materials than earth, and 
which has been practised for ages in the province of Lyons, though 
•little known to the rest of France or any other part of Europe. It 
aRWared to be attended with so many advantages, that many gentle- 
men in this country who employ tlieir leisure in tlie study of rural 
economy, were induced to make trial of its efficacy, and the event of 
their experiments has been of a nature to make Uiem wish by all pos- 
sible means to extend the knowledge and practice of so beneficial an 
art. With aview to promote this desirable end, die account con- 
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Uincd in the fullovving pages, has been extracted from the French 
work, ami it will be found to contain every neceaaary instruction re- 
(|iiin<d by tliose into whose hands the original work may not have 
fAllcii, or who being unacquainted with the language may have been 
pnveiitcil from consulting it. The appearance of those wretched 
hovels which nre built with mud in some parts of England, will per- 
htpa dispow many persons to doubt the strength and durability of 
hWM* which are cuiuposed of no other materials than earth. The 
PNadt kuthor uys, " the possibihty of raising the walls of houses 
IWft or vita Uuee stories high, with earth only, which will sustain 
flioofa ietniai with the heaviest weights, and of building the largest 
vanvhotoriM id this manner, may astonish every one who has not 
ban lu eye-witneu of such things." But it is hoped that a descrip- 
tion of the manner of building will sufficiently explain the reason of 
Itt ait|Mriahty. 

Ttn word pis*, or (h pisi, is a technical term made use of in the 
cwmtrr whm the work about to be described is in common practice, 
WMI il ttu baui nt&ined because it cannot be rendered by any adequate 
woni in the Eng;lish language. Pise is a very simple manner of 
opOMtiuu ; it is merely by compressing earth in moulds or cases tiutt 
»• m«y UTtin at building houses of any size and he^ht. TTiis ait, 
A(Ht(h ontU wry lately confined to the single province of LyMt, 
iH I'intMOt WM known and pr^ictised at a very early period €t an* 
ti^tUty, H *ff"* ^"^ "' postage in PUny's Naiimd History, lib. 34, 
Vi U, wkiMt ik oncdy a deacriptian of die manner of building. 
^^ iMWw. «W i w Mti fcBd a tnuue on Pise in 177^, is of opinion 
lk«l ttw art ms ptkctbed br Ae Roamns, and by them utrodaced 
tHM l^NK* ! tad tU AJtki Roier, in bis Journal de Physique, uya, 
*> tbM h» bat J w owwa ^ »M« boces of it in Catalonia," so tfeM 
9|>aWkMk« F^aM*^ baa kMa^pnxrince in which this anciottinaUMr 
or b«*MiM( bn b««« inatnaA. Ilw art, however, will deserve tote 
MraAocad ioM noa* fmml w& Ibe c^eapDess of the muemb 
wWcfc it n^wbw, ari *» giMC (Ming wbidh it admits of, most lo- 
CMMMMid lite all ptanaaadwafloccMMi. But the Frmcb ■udur 
i*ya. " ibM h win ba pankal^wAI n ban; coonlries. when (H^- 
Tfa>a itdM>c<i>taaa mwi>ia>tiiifwif»ic«bli; aadfor&nB-baOd^ 
w^Mk. *a ibay Mul W Mil or MMfadk dtnt, »« onallr vary 
wpwwwwftboot ywMBat a«y«*nitt Mmn. AUeartbasKfit 
for tlw |Mir|>gae wbw iba; bH« MC *a ^bMaa of poor lands Mr the 
•«»»»««« of cky: MvoMl;, yi cHili il §Bt wgwatioo ; thirdly, 
*«k*-«wrtb; battboa^if iSBy«,wrfyBK„apttocr»ck,owii.g 



to die quantity of moisture which ihey contain. This, however, does 
not hinder persons who understand the business from using them to a 
good effect. Fourthly, strong earths with a mixture of small gravel, 
which, for that reason, cannot serve for making eilher bricks, tiles, or 
pottery. ' These gravelly earths are very useful, the beat pise is made 
of them. These general principles may auifiee without over-burden- 
ing the memory of the reader, and from the following remarks may 
be known vfhat earths are fittest to be employed by themselves — when 
those have been described, it will remain to point out such as must 
be mixed with others, in order that they may acquire the necessary 
quality. The following appearances indicate that the earth in which 
they are found are fit for building ; foe instance, when a pick-axe, 
spade, or plough brings up large lumps of earth at a time ; when 
arable land lies in clods or lumps : when field-mice have made them- 
selves subterraneous passages in the earth, all these are favourable 
signs. When the roads of a village have been worn away by the 
water cootinually running over and through them are lower tlian the 
contiguous lands, and the sides of those roads support themselves 
iilmost upright, it is a sure mark that the pise may be executed in 
that village. One may also discover the fitness of the soil by trying 
to break with one's fingers the little clods of earth in the roads and 
find a difficulty in so doing, or by observing the ruts of the road in 
which die cart-wheels make a sort of pise by their pressure ; whenever 
there are deep ruts in a road one may be sure of finding abundance 
of proper earth. Such earth is found at the bottom of slopes of low 
Ifflidj that are cultivated, because every year the rain brings down the 
fe or good earth. It is frequently found on the banks of rivers, but 
above all it is found at the foot of hills where vines are planted. In 
•ii'eging trenches and cellars for building, it generally happens that 
what comes out of them is fit for the purpose. 

As it may sometimes happen that earth of a proper quality is not to 
lie (bund on (he spot where it is intended to build, it becomes of im- 
portance to attend to the method of miKing earths ; for though the 
OFth which is near at hand may not of itself be proper, it is very 
piubable that it may be rendered so by the mixture of a small quan- 
tity of another earth fetched from a distance. The principle on which 
the mixture must be made is very simple ; strong earths must be tem- 
pered with tight ; those in which clay predominates with others that 
are composed more of chalk and sand ; and those of a rich glutinous 
substance, with others of a poor and barren nature. The degree in 
which these quaUties of the earths prevail, must determine the pro- 
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portions of the mixture, which it is impossible here to point out for 
every particular case, but which may be ieamt by a little practice. It 
would not be amiss to mix with the earth some small pebbles, gravel, 
rubbish of mortar, or in short any small mineral substance; but none 
of the animal or vegetable kind must be admitted. Such hard sub- 
stances bind the earth firmly between them, and being pressed in all 
directions contribute very much to the solidity of the whole, so tliat 
well worked earth in which there is an admixture of gravel becomes 
so hard in about two years time, that a chisel must be applied to 
break it as though it were freestone. 

First experiment to ascertain the qualities of earth proper for 
tnaking pise. — Take a wooden tub or pail without a bottom, dig a 
hole in the ground of a court or garden, and at the bottom of that 
hole fix a piece of stone flat and level, place your tub upon the stone, 
filling round it the earth that has been dug out to make the bole, and 
ram it well that the tub may be enclosed to prevent its bursting ; then 
ram into the tub the earth you mean to try, putting in at each time 
about the thickness of three or four finger's breadth ; when this is 
well rammed, add as much more and ram it in the same manner, and 
BO for the third and fourth, &c. till the earth is mised above the brim. 
This superfluous earth must be scraped off extremely smooth, and 
rendered as even as the under part will be which lies on the stone. 
Loosen with a spade the earth round the tub, and you will then be 
able to take it out, and with it the compressed earth that it contains; 
then turn the tub upside down, and if it be wider at the top than at 
the bottom, as such vessels usually are, the pis4 will easily come out; 
but if it should happen to stick let it dry in the air twenty-four hours, 
you will then find the earth is loose enough to fall out of itself. Yon 
roust be careful to cover this lump of pise with a little board, for 
though a shower of rain falling in an oblique direction will not injure 
it, yet it may be a little damaged if the rain fall perpendicular, and 
especially if it receive it so for any length of time. Leave the lump 
expoaed to the air, only covered over with a board or flat stone ; and 
if it continue without cracktog or crumbling, and increases daily in 
density and compactness as its natural moisture decreases by evapora- 
tion, you may be sure that the earth is fit for building. But you 
must remember that it is necessary that the earth employed should be 
taken from a little below the surface of the ground, in order that it 
may be neither too dry nor loo wet. It must be observed also, that 
if the earth is not well pressed around the outside of the tub before it 
is filled ; though the hoops were of iron they would burst, so great is 
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the pressure of the beaten earth against tbe mould, of whatever wte 
it may be. 

Second experiment. — This trial may be made in the house: having 
iKOught from the field the earth you want to try, press it in a stone 
u" with a pestle of wood, brass, or iron (the latter is best), or 
with a hammer ; fill the mortar above its -edge, and then with a large 
knife or some other instrument take off tlie superabundant earth even 
with the brim ; if you then find that the earth will not quit the 
oiortar you must expose it to the sun or near a fire, and when it Is 
mSciently dry it may be taken out without difficulty by turning tha 
nortar upside down on a flat stone or on the floor. It will have the 
ibape of the mortar, and if exposed as above directed will shew th« 
qualitieB of the earth. 

In building en pise and preparing the earth all the operations are 
tery simple and easy ; there is nothing to be done but to dig up the 
EiTth with a pnck-axe, break the clods with a shovel so as to divide it 
mil, and then lay it in a heap, which is very necessary ; because, as 
At labourers throw up that heap the lumps of earth and large stones 
*m roll to the bottom, when another man may break them or draw 
diem away with a rake. It must be observed, that there should be 
tniaterval of about an inch and a quarter between the teeth of tlie 
[»ltt, ao that the stones and pebbles of the size of a walnut or some- 
thi^ more may escape, and that it may draw off only the largest. If 
liie earth that has been dug has not the proper quality, which is 
ieldo» the case, and it be necessary to fetch some better from a dis- 
lanct, tWn the mixture must be made in this manner ; one man must 
tluwr one shovelful of the best sort, wliile the others throw five or 
■ii of the inferior sort on the heap, and so more or less according to 
Ibe proportion which has been previously ascertained. No more earth 
ilwild bo prepared than the men can work in one day, or a little 
more, that they may not be in want when about the building; but if 
rani be expected you must have at hand either planks, mats, or old 
tJoths to lay over the heap of earth, so that the rain may not wet it, 
■id then as soon as the rain is over the men may resume tlieir work, 
»hich, without this precaution, must be delayed ; for it must be re- 
Ounbered that the earth cannot be used when it is either too dry or 
too wet, and therefore if the rain should wet it after it has been prepared, 
ttiE men will be obliged to wait till it has recovered its proper coo- 
•istency ; a delay which would be equally disadvantageous to them 
M their employer. When the earth has been soaked by rain, instead 
^ sufTerJng compression it becomes mud in the moulds, and even 
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though it be but a little too moist it cannot be worked ; it swells 
under tlie blows of the rammer, and a stroke in one place makes it 
rise in another. When this is the case it is belter lo stop the work, 
for the men lind so much difficulty that it is not worth while to pro- 
ceed. Bm there is not the saiQc necessity of discontinuing the wort 
when the earth is too dry. Tor it is easy to give it the necessary d^ree 
of moisture in such a case ; to do which it should be sprinkled with a 
watering-pot, and afterwards well mixed up together, it will then be 
fit for use. It has already been observed that no vegetable substance 
abould be left in tiie earth, therefore, in digging, as well as laying thf 
earth in a heap, great care should be taken to pick out all sprigs and 
herbs, all bits of straw or hay, chips or shavings of wood, and, in 
general, every thing that can rot or suffer a change in the earth. 

The implements employed in the erection of Pise buildings are few, 
and easy of construction. Fig. 1, Plate IX, represents the head of 
the mould seen without side. Fig. 4, the other face seen within side. 
Fig. 5, the wedges to secure the upright post in the joists, fig, 9, 10, 
Fig. 6, a round piece of wood, called the wall-gauge. Fig. 7, one 
of the upright posts seen on its flat side, with its tenon to enter tba 
mortise in tlie joists. Fig. 8, the same on its back, also with is 
tenon. Fig. 9, a joist, in which the mortise ia made to receive the 
tenon of the upright, and wedges seen flatways. Fig. 10, the seme, 
with its side and bottoms seen. Fig. 1 1 , the mould for the PiB4 nil 
put together, in which its various parts are connected. 

The openings for the doors and windows must be left at the time of 
building the walls. This may be done by placing within the mould 
one or two of the heads of the mould, as may be found necessaiy. 
wherever the wall is to terminate and the opening to commence, Tte|r 
should be made sloping a Uttle in order to leave room for the fremC" 
and sashes. The eKterior decorations of the windows and doonPt 
usually made by the rich of stone or bricks, and by the poor of wood, 
which latter have a bad effect on the appearance of the house, as WO^ 
will never unite well with pis4-work ; and, notwithstanding the grwtt* 
precautions, the exterior covering will break and fall ofi" the woo4 
whereas stone or brick work unite perfectly with the pis^, and leiai" 
their plaster, and, of course, their paint, of which it forms the 
grouad. The chimney-pieces are laid and united with the wall* 
in the same manner as iji a common building, and the flues are h1» 
very firmly connected with them, being made of brick work. ■ Bat* 
*ery particular advantage is, that the apartments may be very han^" 
somely finished without making any jamnbs to the inside doors, ei^ 
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«f Stone or wood. The facings of wood to the earthen wall will ren- 
der jaumbs unnecessary, and why should the expense of any other 
Smshing be incurred, when the doors may be hung on the grounds or 
wainscot of the apartments ? 

Beaten or compressed eiirtli is used in many difterent sorts of 
work. The ancients employed it in making their rough walls ; the 
Spaniards, the French, and others, for some of the floors of their 
apartments. The intent of the aucieut architects, when they recom- 
mended the heating of cement and other ■compositions used in build- 
ings, was to prevent them fronj shrinking or cracking, and it is em- 
ployed for the same purpose in buildings which are made of earth. 
The beating, by repeated strokes, forces out from the earth the super- 
fiuouB water which it Contained, and closely unites all the particles 
t(^tLer, by which means the natural attraction of the particles is 
e to operate, as it is by other causes in the fermentation of stones. 
Hence arises the increasing of strength and the astonishing dura- 
bility which houses of this kind arc found to possess. 

In one single day three courses, of about three feet in height 
each, may be raised one over another, so that a wall of earth of about 
(i^t or nine feet, or one story high, may be raised in one day. Es- 
jenence has proved, that as soon as the builders have raised their walls 
to a proper height for the flooring, the heaviest beams and rafters 
may without danger be placed on the walls thus newly made, and that 
ihfl thickest timber of a roof may be placed on the gables of pis6 the 
rety instant they are completed. 

To make good walls of pise it is not sufficient that the earth be 
well beaten, we must also learn lo unite them well together. In 
hoiues of brick or stone, lo consolidate their parts they make use of 
fugles and binders of free-stone; and of iron-braces and cramp-irons, 
which are very expensive ; but here the binders cost very little, con- 
Mting only of thin pieces of wood, a few cramps and nails, and these 
ate found sufficient to give the greatest solidity to buildings of pis6. 
The first course being laid on the front and inner walls of a house, 
ira begin with the second, and if the inferior course has been 
directed a certain height, it must for this second be directed as 
much higher ; but before this second course is began, lay at the bottom 
of the mould a board about five or six feet long, resting on the oppo- 
site angle, and extending lengthwise ; this board must be rough 
as the sawyers have left it, and about an inch thick, and in breadth 
■bout wghl, nine, or ten inches, so that there may remain on each 
27 2 E 
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side four or five inches of the earth of the wall, which is eigh- 
teen inches in thickness ; by this means the board will be entirdjr 
eoncealedin the body of the pise, and when there placed^ neither the 
air nor damp can reach it^ and, of course, there is no danger of its 
rotting. This has been often proved by experience, as in taking down 
old houses of pis6 such boards have always been found perfectiy 
sound, and many that have not lost the colour of new wood. 
It is easy to conceive how much this board will equaH;ce the 
pressure of the work raised above it, and will also contribute to btnd^ 
together the two lengths, and to strengthen the extreme angle ; hot 
this is not all, it is useful (particularly when the earth is not of a VMjt 
good quality) to put ends of planks into the pise after it has beea 
lammed to about half the height of the mould. These ends of pluik» 
should be only ten or eleven inches long, to leave, as before, a ftw 
inches of earth on each? side of the wall ; if it is eighte^i iodies 
thick, they should be laid crosswise (as the plank before mentioiied ii 
laid lengthwise), over the whole course, at the distance of about \m 
feet ^m one another, and will serve to equalize the pressure of the 
upper parts of the work on the lower course of the pise. The boftMb 
mentioned need only be placed at the angles of exterior walls, and m 
those parts where the partition* wall joins to those of the exterior waH. 
The same directions that have been here given for th^ second cowae- 
must be observed at each succeeding course up to the roof. 6y these 
means the reader will perceive that an innumerable quantity of hoUeis 
or binders will be formed, which sometimes draw to the right, some- 
times to the lef^ of the angles, and which powerfoUy unite the front 
walls with those of the partitions, the several parts deriving^mutaci / 1 
support from one another, and the whole being rendered- compact aiii 
solid. Hence these houses, made of earth alone, are able to reii^^ 
the violence of the highest winds, storms, and tempests. The hei^t 
of each story being known, boards of three or four feet in leDg^ 
should be placed before-hand in the pise, in those places whero ^ 
beams are to be fixed ; and as soon as the mould no longer occupi'^ 
that place the beams may be laid on for each story, and the p»e m^ 
be continued as high ad the place on which you intend to ^ect H^ 
roof. 

With respect to walls for enclosures of parks, gardens, yards, 8^ 
the mould must be fixed in an angle, or against a building, if tl*^ 
wall is to reach so far, and the workmen must proceed from thence ^ 
the other extremity of the wall,, and when they have fixed the fi^* 
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course they must raise tbe mould ro make the second, reluming to the 
place where they began tbe first. But when a very great enclosure 
is to be made, as, for instaace, a park ivall, then, for the sake of epeed, 
a necessary to set several moulds and men to work. In such a 
e, a mould should be placed at each end, and the numb«r o( men 
be double : they will work at the same time, and meet In ihe middle 
of the wall, where they will close the first course, after which, earh 
Kl of men raise their mould to make their second course, and both set- 
ting out again for the middle, continue working in opposite directions 
towards the ends where they first began. Besides the advantages of 
Itreagth and ci>eapness this method of building possesses that of speed 
a the execution. That the reader may know the time diat is required 
ibi building a house or an enclosure, he need only be told that a 
on used to the work can, with the help of his labourer, when the 
earth lies near him, build in one day six feet square of the pis^. If 
two mm can build in one day six feet square, it is evident ihat six 
, which is the necessary number to work the mould (viz. three in 
themonid and three to dig and prepare the earth), will build, in the 
mtise bf sixteen days, or three weeks at most, a house estimated to 
OUQ two hundred and eighty-eight feet square of wall. A very 
t space of time therefore is sufficient for a man to build himself a 
•olid and lasting habitation. These facts, which have been proved 
hy numberless instances, afford a proposition by which every one may 
(ermine the time that hia house or wall will take in building, having 
It ascertained the number of feet it will contain, — Thus, if he 
shea to have a wall five hundred and forty feet long, and six feet 
higji, it will be finished in one month with one single mould and six 
men, and if he doubles both moulds and men it will be done in fifteen 
days. These are simple but necessary instructions, for they will pre- 
Wat the inconvenience to which many are exposed from having the 
<!t»npletion of their building protracted beyond the time that ihey 
'*ipnally_eKpected. All persons who wish to build may hence con - 
ttBct with a builder that the work shall be finished on such a day, or 
8*1 he shall mdemnify them for all the losses which they may incur 
fttwn his failure in the making good of his engagement. 

In this way houses may be built, which are strong, healthy, and 
•ery cheap ; and which will last a great length of time, as the author 
^om whom we principally quote says, he had pulled down some 
**f them, which, from the title deeds in the possession of the pro- 
prietors, appeared to be l(>5 years old, though Ihey had been ill 
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kept in repair. The rich traders of Lyons have, he observes, no 
other way of building their country-houses. An outside coverkig 
of painting in fresco, which is attended with very little expense, 
conceals from the eye of the spectator the nature of the baildmg, 
and is a handsome ornament to the house. -That method of painting 
has more freshness and brilliancy than any other, because water 
does not impair the colours. No size, oil, or expense is required, 
manual labour is almost all it costs, either to the rich or poor. Any 
person may make his house look as splendid as he pleases fora.fev 
pence laid out in- red or yellow ochre, or in other mineral colours. 
And he adds, that strangers, who have sailed upon the Rllone, 
probably never suspected that those beautiful houses which they saw 
rising on the hills around them, were built of nothing but earth; nay, 
many persons have dwelt for a considerable time in such houses^ 
without ever bdng aware of their singular construction. Fam^ers , in 
that country generally have them simply whitewashed, but others, who, 
have a greater taste for ornament, add pilasters, windowH^ases, pan- 
nets, and decorations of ^-arious kinds. 

Besides, it is suggested that there is every reason for introduciBg 
• this method into all parts of the kingdom ; whether we consider the 
credit of the nation as concerned in the neatness of its villages, the 
great saving of wood which it will occasion, and the consequent , 
security from fire, or the health of the inhabitants, to which it will ^ 
greatly contribute, as such houses are never liable to the extremes o^ j 
heat or cold. It is attended with many other circumstances that are 
advantageous to the state, as well as to individuals. It saves both j 
time and labour in building, and the houses may be inhabited almost 
immediately after they are finished ; for which latter purpose the holes 
made for the joists should not be closed up directly, for the air, if 
suffered to circulate through them, will dry the walls more speedily- 
And the durability of this sort of building is fully shown by tli^ 
statement of the Rev. Mr. Jancour, who resided at Montbrison, ** 
France, where, he says, the church was the most remarkable in ti»i* 
style of building ; it is gd)0ut eighty feet long, forty feet broad, mX^^ 
fifty feet high; the walls built in pise eighteen inches thick, and erijp^'* 
or rough cast on the outside with lime and sand. Soon after !>** 
arrival, the church, by some accident, was destroyed by fire, a^^ 
remained unroofeS for about a twelvemonth, exposed to rains a*^^ 
frost. As it was suspected that the walls had sustained much dama^^' 
either by fire or the inclemency of the season, and might fall dov^^* 
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it was dettrmined to throw them down paftially, and leave only the 
lower parU standing ; but even this was not done, he adds, nitliout 
ranch difficulty, such was the firmness and hardness these walls had 
acquired, the church having stood above eighty years ; and nil the ~ 
repairs required, were only to give it, on the outside, every twelve or 
fifteen years, a new (boating of rough-cast. And it may be lurllier 
lemuked, that (besides the advantages of strength and cheap- 
, this method of building possesses that of speed in the 
execution. 

In regard to the outside covering of plaster, which is proper for 
rnmnied earth or pis^ walls, it is quite different from that which is made 
ose of on any other walls ; it is necessary, too, to take u proper time 
for laying; it on. When a house of this sort is begun in Fo- 
brucuy, wid completed in April, the covering may be laid -on in the 
BUtucDD, that is to say, five or six months after it is finished ; or if it 
U finished in the beginning of November (at which time tlie masons 
generally give over working) it may be laid on in the spring. In this 
interval the walls will be sufficiently dried ; but it must not be 
jtnagined that it is the drought or cold that extracts the moisture from 
KQ earthen wall ; it is only the air, which is of itself sufficient either 
ID Eummer or winter, to dry a pise or rammed earth wall llioroughly, 
K tlie plaster be laid over tliem before the dampness is entirely gone, 
it must be expected that the sweat of the walls will cast it oft". 

Bui in order to prepare the walls for plastering, lliey should be in- 
dented with the point of a hammer, or hatchet, without being afraid 
of spCuUng the surface left by the mould ; all those little denU nmai. 
be made as close as possible to each other, and cut in, from top to 
Attorn, 80 that every hole may have a Ultle rest in the inferior part, 
'liich will serve to retain and suppoi't the plaster. And to do 
the masons must make a small scaiTold in Uie holes which 
M joists of the mould have loft. This scaffold may be made 
> a few minutes, and when, with the assistance of it, they have 
"Icntcd the upper parts of the house, they must run a sliif brush 
vcr the indented surtkce, to remove all dust or loose earth. 1'lie 
'alls, when thus prepared, may receive the plastering ; but il should 
K observed tliat there are two kinds of plaster that may be used in 
le pise; rough -cast, and stuccoing. Rough-cast consists of a small 
uontity of mortar, diluted with water in a tub, to which u trowel of 
'UK lime ii added, so as to make it about the thickness of cream. 
'tacco is notliing more than poor moilar, which the laboui era make 
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lip b a clean plate uear the lime-pif, and carry it to ihe i 
the scaSbld. 

Besides, lor the purpose of rough-casting, one workman and his b- 
bourer are su£Gcient ; the worlcman only sprinkles with a brush the 
wall he has indented, swept, and prepared ; after that he dips anothet 
brush, made of bits of reed, box, &c. into the tub which coDtains 
the rough-cast, and throws with this brush the rough-cast ag^st the 
wall ; when he has covered, with as much equality as possible, so 
much of the wall as is within his reach, he lowers his scaiFold, and 
stops up the holes of the joists with stones, or old plaster, &c. does as 
before, and continues lowering his scaffold in the same mannerdll he 
comes to the bottom of the house. This rough-cast, which is attended 
with 30 little trouble and expense, is notwithstanding the bestcover 
that can be made for pise, or rammed earth walls, and for all other 
constructions; it contributes to preserve the buildings, and though 
not beautiful, has the recommendation of being attainable by people 
iu moderate circumstances. It is the peculiar advantage of thue 
buildings that all the materials ihey require are cheap, and all the 
workmanship simple and easy to be performed. 

But in regard tftthe process of stuccoing it is very different; twa 
workmen and two labourers are requisite, the two workmen being on 
the scaffold, and one of the labourers making up the mortar while 
the other carries it with water, and serves the workmen. One of the 
workmen holds in his right hand a trowel, and in the other a brush, 
with which he sprinkles the wall, haying before hand indented and 
swept it ; after that, belays on a few trowels full of stucco, which he 
spreads as much as possible with the same trowel, and then he laya 
on more, and thus continues his work. The second workman has also 
in his left hand a brush, and in his right hand a small wood float; he 
sprinkles water over the mortar that his partner has spread, and rubs 
over that part he has wetted with his wood float. Thus the first 
workman lays on the plaster, and advances gradually, the second fd- 
lows and polishes; one labourer makes up the stucco, the other carries 
it, and serves the workmen. By this process the smoothest, finest, 
and cheapest plastering is made. And at the same time that the 
plaster is laid on, it may also be whitened by the use of lirae alone, 
which ia also an object of economy, since it saves white lead, &c. 
For this purpose dilute lime in a tub of very clear water, and let a 
labourer take some of it in a pot, and carry 'it lo the workmen, who 
lay it on with a brush ; this, as well as all other colours, a 
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to Ite plaster, and never falls, although it Is used with water only, 
irithout Biie or oil. This is to be attributed lo Uie precaution of laying 
on the colour whilst the plaster is still wet; as it grows dry. it incor- 
porates the mineral colours witb its own substance, and makes thein 
laetas long as itself. This is on tlie principle of fresco colouring or 
piunting, which is very neaL 

And it is added, that the lime is of very general utility ; it is used 
in Ijuildjng, in plastering, and in white-washing ; and it will appear 
that for painting also it may be employed with advantage. Those who 
blend lo build, therefore, ought always to have a store of it by them, 
and it should be slaked a long time before it is used, to prevent cre~ 
lices and blisters, which, without this precaution, will arise in the 
plmter, and give it so disagreeable an appearance, that it will be ne- 
cessary to do the work over again. The reason of it is this, there 
ititl always remain in the Ume some particles that have not been slaked 
in ihe pit ; all the stones are not entirely reduced to lime in the kiln, 
and those stones will resist the action of the water for a lime, and will 
borsl from the plaster after it has been laid, leaving the crevices above 
mentioned. This inconvenience will not happen if the lime, after 
bang slaked, is left to stand some time before it is used. Indeed it 
win not be amiss to let it lie by a whole year, or longer, when it can 
be done with convenience. Besides this, it is observed on the paint- 
ing b fresco of the outside covering, that that kind of painting which 
isbiown by this name, is the moat beautiful and cheapest of any, 
tuid it is that which the author recommends for the decoration of 
JMfe.onammed earlh buildings. The most celebrated painters were 
veiypartial to it, and Rome furnishes many excellent models, which 
ibonld engage us to restore it from that neglect and disuse into which 
ithss, without reason, been suffered to fall. And that whoever wishes 
to have hia house painted in fresco, must have a painter ready, and 
place him on the scaffold with the workmen. The latter lay on the 
Wrtar, aa before directed, and are attentive to spread it very even to 
receive the paint. When they have finished one part, they suspend 
tliarwork, to give the painter time lo do his ; for if they continued 
inirking on, the painter, who cannot go on so fast as they, would find 
ihe mortar too dry, and the colours would not Incorporate with it. It 
is absolutely necessary that the plasterer's work should be subordinate 
to that of the painter ; it is sometimes so arranged, that the latter 
<TOtk while tlie former are gone to their meals ; and when in his turn 
lit retires from work, he traces out the part that the plasterers are lo 
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cover durJDg his abBence, foreseeing how much he shall be aWe W 
paint in the course of the day. All these precautions are taken to 
prevent the too speeJy drying of the mortar, and to seize tlie proper 
lime to lay on the colours while it is fresh. 

And in order to make the colour meant to be given to a country 
house, dilute in a large tub a sufficient quantity of lime which has 
been slaked a long lime ; and also dilute in another tub or pot some 
ochre, either yellow, red, or any other mineral colour, but always in 
very clear water ; after which, pour a little of the colour into the large 
tub, and stir it about with a stick, so as to mix it well with the lime ; 
take some of the colour on a brush, and try it on a board or -wall; if 
it is too deep or too light, add fresh lime or colour from the tub, and 
by repeated trials bring it to the tint that is wished to he given to die 
house. The colour being made for the body of the house, the frames 
of the doors and the windows are next to be considered, and a new 
colour chosen to distinguish them from the rest of the fronL If tie 
body of the house is painted yellow, or of a pale red, the angles and 
frames may be white or blue ; if it is grey, they may be yellow M 
deep red ; and in all cases it will be a very easy matter to find the 
most suitable colours. It is added, that the plasterers are equal to 
painting the fronts of houses in a common way ; but when builder* J 
or proprietors wish to have them decorated in a'auperior manner, they 1 
must call in a painter whose business it is to do it. The writer asserts 
that these paintings in fresco are more lively and more brilliant tiian 
any other ; because the colours are not deadened by size or oil, which 
do not enter into their composition ; their effect is surprising, and 
may be had at a little expense. And in concluding, it is reroariced 
that the plaster proper to serve as a ground for fresco painting or cO- 
louring, is made of one part lime, and three parts clean, sharp, washed 
sand ; also that this sort of painting has lately been executed witl* 
great success at Woburo Abbey, and some other places in this country- 
It is not very usual, it is observed, to slake the lime in this country 
so long before it is wanted ; but it is an excellent practice, especially " 
it be wood-burnt. 

In short, this method of building seems, from its cheapness an*3 
durability, and the readiness with which it is executed, to deserve lb* 
attention of the proprietors of lands in this kingdom, as the means o' 
raising comfortable houses for their labourers and cottagers, whicJ* 
from the increased prices of the usual sorts of building materials, ar* 
now become seriously expensive in providing. 
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Some difierent kinds of buildings of theae earthy materials may be 
Geen at Wobum Abbey, the eeat of the Duke of Bedford, and in some 

other places. 

Having in the preceeding pages examined some of the more simple 
md elementary braochea of the art of masonry, we may now proceed 
to Dolice the mode of constructing an arch ; '"" " 
tht malhemalicaJ part of the subject to that portioi 
clusirdy devoted to bridge building. 

A'ckatg is that in which the modem 
died the ancient. In Greece, if it were understood, it was hut little 
piaclised; but there, as in Egypt, the necessity of it was not so im- 
IKtiflus as it was afterwards in Italy, and latterly in Europe ; the 
furtuer countries abounded in quarries of marble, from which they 
could collect pieces of aufbcicnt dimensions to compose lintels for all 
lieir spertures, and also for the roofs of their porticos, which were 
formed of marble ; and they appear to have been satisfied with this ap- 
plioition, without having had recourse to arching, which they must, had 
notthdr marble been adequate to tbe support of great weights laying in 
Mjanlal positions. The Romans, who were indebted to the Greeks for 
ail lliat tiiey performed on scientific principles in architecture, took the 
rules that were afforded in arching (although scanty) by their teachers. 
Slid if they did not much improve tliem, made tliem more common ; 
bence we find, in must of the Roman edifices arches in all positions, 
in wme of which there is great boldness of design, as well as intelU- 
gwoe displayed ; but, as is usual in the infancy of an invention, they 
*ppai never to have carried them above, or varied them from, the 
jwrdon of a circle, altering its versed sign only to answer the numerous 
purposes of strength and ornament in building. — The ancient Roman 
udiitects do not appear to have been guided, in these thdr principles i 
of arch building, by certain and geometrical principles, experience ti 
"nilation served them principally as guides. The circle with thent J 
, Miswered every purpose ; and experience having shewn its utility, no I 
<»KHems to have pressed from the ranks to exhibit his enterprise hj I 
ideriation ; this was left for the work of the modems, and, like the I 
«le developements in chemistry, to which it nearly approaches in botii J 
Skills and importance, may, in its results, eventually connect the j 
"lost distant by the easiest possible means, as well as promote the 
**nvenience of the present and admiration of succeeding ages. 

The masonry of an arch herein' to be treated of, js so intimately 
'^^'Xiected with the theory, that it appears aknost impoagible to ex- 
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plain the one without giving some information respecting the odiet, 
In theory, an arch maybe explained as follows, fiz. toconsdslofa 
series of stones, called voiasoira, in the shape of truncated wedga 
which resist each other, through their mclined sides, by means of 
that weight whereby they would otherwise fall, and are suspended in 
the air without any support from below, where a concavity is f<»med. 
The Toissoirs are subject lo forces which arise from their own weight, 
from external pressure, from friction, and the cohesion of matter ; all 
these forces compose a system which ought to be in equilibrio; Eind 
moreover, that state ought to have a consbtence firm and doraUe. 
It was not till near the end of the seventeenth century when theNew- 
tonian mathematics opened the road to true mechanical science, that 
the mathematicians directed any part of their attention to the iheorf 
of arches, Dt. Hook gave the first hint of a fised principle, when be 
affirmed, that the figure into which a chain or rope, perfectly flexiMe, 
will arrange itself, when suspended from two hooks, becomes, when 
inverted, the proper form for an arch constituted of stones of unifom 
weight and size. The reason on which he grounded his asserlion, is, 
Gunply, that the tbrces with which the parts of a standing arch preM 
mutually on each other, in the latter ease, are precisely equ^ and op- 
posite to those with which they pull each other in the case of suspen- 
sion. This principle, true as far it goes, gave rise to most of ibe 
specious theories of the mathematicians ; for they did not consider 
that though an arch of equal voissoirs might be thus balanced, il 
would require much other matter to be placed over it, to fill up ibe 
space between the extrados and a road way, if used for the purport 
of a bridge, and that this superbcumbent mass must necessarfl^ de- 
stroy the equilibrium previously existing in the imloaded arch, Then 
is a certain thickness iu the crown which will put the catenarian in equi- 
librio, even with a horizontal roadway ; but this thickness is so great 
that the pressure at the vertex is etjual to the horizontal tbrust : ibe 
only situation, therefore, in which the catenarian would be proper, is in 
an arcade, carrying a height of dead wall above it. During these dis- 
cussions on the celebrated catenatia, a new system of arching de- 
veloped itself. It was deduced from the consideration of the arch- 
stones being frustrums, or parts of wedges ; hence the mathematicil 
properties of the wedge were introduced into the science, and em- 
ployed to establish the theory of what were called balanced archee; 
this practice was taught in France by La Hire, Parent, Varignon, Be- 
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MoTy Riou, &c., and iSome bridges were formed on its principles^ vie, 
hmt La Concorde, at Paris, and also one arch at NieuUy. It required 
that the arch-stones should be as long as economy would admit, 
and^ If possible, to fill up all the space between the intrados and ex- 
imdos of the bridge; and further, they are all to be locked together 
liybars and wedges of iron, which will prevent the possibility of their 
diding, on the arch quitting the centering ; a circumstance not before 
accomplished in arching. 

ITie theorist not yet having brought the practical architect to adopt 

\k sentonents, raised another system, which is said to secure a perfectly 

tfulSbrated structure, by making an equality at every point of the 

evfe. The deduction from this theory consists in making the height 

of ihB wall incumbent on any point of the intrados, directly as the 

cthe of the secant of the curvets inclination to the horizon at that 

pomt, or inversely as the radius of curvature there. It must be added 

tfat this theory expects the joints of the voissoirs to be perfectly 

liedth, and not to be connected by any cement, and therefore to sus- 

Irili each other merely by the equilibrium of their vertical pressure : 

ttd-the theorist says, *' an arch which thus sustains itself, must be 

. 1itln^;er than another which would not, because when in imagination 

'1i^ suppose both to acquire connexion by cement, the first preserves 

^ fc kfluence of tKis connexion unimpaired ; whereas in tlie other, 

|aitof the cohesion is wasted in counteracting the tendency of some 

Jttti to break off from the rest by want of equilibrium. From these 

ijatenis have been made tabks for forming arches to equilibrate, by 

^teli the nature of each voissoir may be found to any degree of 

corvatiob, and Dr.. Button has simplified it for practical men." The 

phictical mason, however neat in the execution of his work, finds it 

Extremely di£&cult to get the joints of the arch-stones so smooth as is 

wquired by these systems ; and, even if he succeeds in doing 

^ circumstances may take place in the construction of the work 

to render it useless ; * for instance, the abutments may sink a 

Wkf and one may retire more than another, hence will arise an 

alteration in the arch, and, consequently, in the shape of the 

johts ; but there are other circumstances to be anticipated, known 

to Ae practical architect (if even a sinking of the abutments 

Aould not take place), which is an alteration in th€ centre on 

^•te^ the masonry is raised. It is ascertained, that however firmly 

• 

*t laay be constructed and supported, its curvature will vary as it 
'^ives die weight of the stone arch. It not beiig possible that ^ 
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centre could be loaded all at once, produces this 
if the centre should be so constructed as to remain firm and unalter- 
able, a sinking will ensue on its removal ; this, as the practice is, is 
done gradually, and all the arch-stones in some measure follow it ; 
the middle ones squeezing the lateral ones aside, which com presses all 
between them ; hence the latter arch-stones alter their shape, a sink- 
ing of the crown ensues, consequently a general change of form of 
not only the joints, but of the arch also. Some architects, to secure 
as little friction iu the joints as possible^ have covered their surfacen 
with sheet-lead, and thb practice was followed in the bridge of 
Blackfriars, at Norwich, by Mr. Soane. It cannot be too strongly 
recommended to the mason concerned iu arch building, to make all the 
joints meet as correctly as possible, using the least possible quantity of 
cement between them: the practice of wedging in the voissoirs at (he 
crown of the arch, commonly practised, should be done with caution, 
or, instead of preventing a sinking, it may endanger the whole arcL 
Peronet, who was architect to so many bridges ill France, and wlioM 
enpeneuce and sagacity in this branch of practice had developed 
more than a whole magazine of theorists could do, rejected it. His 
rejection of it was not however to the principle, but to the uncertaintj 
in the persons employed to perform it ; he conceived that the stones 
might be so fractured in forcing them in, that no two flat surface! 
would present themselves in that part of the arch, — Nieully, one of 
the finest bridges he built, and which the writer of this article hu 
repeatedly examined, is of a very superior construction ; the road oc- 
casions very little elevation, no more than sufficient to keep it diy- 
The _arches^ and piersj are quite unique in their shape, of consider- 
able span, and so apparently flat and thin in the crown, aa at fiiet 
sight to create adoubt if they be of stone. It is a principle ia tie 
French bridges that tlie passengers may see their roadway from CBie 
end to the other. It would not be endured by them to be asceninj; 
mountains over the inland waters ; and if their bridges ate not 
so strong aa ours, they exhibit more of elegance, convenience, and 
beauty. 

The figures of arches are as various in their shape as the most 
fastidious ideas of convenience can require; they were, in the brtdgW 
of the Romans, semi-circles ; by the moderns, of every form and 
curvature fancy can suggest, or geometry delineate ; but the praetic ' 
mason should endeavour in constructing arches, if he expects the prai* 
of intelligent meu^ lo protect them by some reference to known pi"-' 
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ciples. Every arch of curvature (and it cannot be an arch without it, 
although it may be a liutel) should be described by its praxis In known 
geometry, and if it require one, two, or m-ore centres to develope its. 
ibnn, the workman should not forget that these points once ascer- 
ahied are his guides to find the shape of the voissoirs or arch-stones. 
I He joints of an arch are all traced from the centres of their curva- 
lure, so that as a general axiom it may be assumed, for instance, speak- 
ing of a semi-circle, that its centre supplies the principle of giving i 
form to the voissoirs ; if a segment, the centre of the circle of which | 
it is the st^ment, be its versed sign what it may. If anellipisis, which 
ia neither more nor less than three segments, the arch-joints must b 
diawn from the centres of each correspondent circle, and so on to th 
parabola, hyperbola, A;c. : if these principles were attended to by the 
practical mason, the failure of so many arches in the smaller works 
would be prevented, and the arch itself appear more neat ; inasmuch 
as Gied principles would be opposed to that which is most commonly • 
done by chance, as may be seen by any attentive observer^ on looking i 
01 the arches in some of our buildings. 

Stone-cutting, to which we have already had occasion to call the 
reader's attention, may be equally well done by various methods; the 
mogt certain consists in forming as many plane surfaces to the stone 
necessary, in such a manner that these surfacesmay include 
intended form, with the least waste of stone, or in the most con- 
venient way for applying the moulds. Upon the plane surfaces thus 
piqrared, the proper moulds are to be applied, and the stone worked 
It will generally happen that the bed of the stone w " 
be one of the first plane surfaces, and the arrangement should 1 
always be made, so that there may be as little re -working as I 

uible. 
L Itmay here be remarked, that the young mason should be 

nely careful to avoid making the beds of stones concave or hoUow. * 
I, if this be done, in any case where the stones have to bear much ] 

1, they will flush, or break off in flakes at the joints, and en- 

lely disfigure the work. It is better that they should be slightiy I 

In the construction of piers and columns, where perfection 

is at least as much regarded as strength, this maxim should 

k carefully attended to. Nothing can be more offensive to the eye 

'than a flushed joint, since it not only deforms, but also gives ihe idea 

of want of strength. 

The bond of walls retiuires to be most carefully attended to in the 



cODBtruction of piers, aogles, and, in general, every part exposed to 
^reat strain. 

Od this subject it also may be remarked, tliat crossing' the joints 
properly is a more effectual means of bonding a val\ tiian that of em- 
ploying ¥617 long stones, unless they be very strong ones. For if t ^ 
stone exceed about three times its thickness in length, it cannot be so J 
equally bedded but that it is liable to break from iinequal pressure; 
and the fracture commonly takes place opposite to a joint, and there- 
fore destroys the bond of the wall. This defective mode of coatlnic- 
tion we have often had occasion to notice- 
In works of hewn stone destined to support great pressure,or lo beia 
the action of a heavy sea, it is necessary that the stones should be of 
g^eat bulk, and connected in tlie firmest manner. Sometimes this ii 
effected hy forming the stones so as to lock them together, Tlie 
Eddystone and Bell Rock Light Houses are bound together at die 
base on this principle. Where less strength is required, iron crampi 
are used, and sometimes pieces of hard stone are dove-tailed into tie 
adjoining blocks. We think crampa of cast-iron might be empkiyd 
with much advantage in nearly all these cases. 

The proper quantity of mortar to be employed in stone work is an- 
other point to which it will be useful to direct the mason's attention. 
A stone cannot be very firmly bedded upon a very thin layer of mor- 
tar ; and if the stone be of an absorbent nature, the mortar will dry 
too rapidly to acquire any tolerable degree of hardness, however well 
it may have been prepared. On the other hand, if the bed of mwtsr 
be thicker than is necessary to bed the stone firmly, the wort will be 
a long time in settling, anil will never be perfectly stable. 

When the internal part of a wail is built with fragments of stone, 
they should be closely packed together, so as to requireas little BWrtaT 
as possible. Walls are often bulged by the hydrostatic preiBuife of 
mortar, when it is too plentifully thrown into the interior, to aan tbt 
labour of filling the spaces with stones. 

The walls of houses are frequently built with hewn stone on tta 
outside, and rubble stone on the inside. The settlement of these fO 
kinds of stone work during the setting of the mortar are so differeOtj 
that the walls often separate ; or where this separation is prevented bj, 
bond stones, the walls bulge outwards, and bear unequally on their baK. 
These evils are best prevented by using as little mortar as possible w 
joints of the interior parts of the wall, and not raising the vrall B * 
great height at one time. 



In London, the value of stone occasions it to be cut into Ecantlings 
by a saw, and the operation is done by the labourer; in different parts 
rf the country where stone abounds, it is divided into smaller scant- 
tigB by means of wedges. Hard stone and marble are reduced to a 
inriace by a mallet and chisel. 

ATaluable substitute for Portland Stone chimney-pieces, has bcea: I 
rewarded by the Society for the Encouragement of Arts. The pro- 
cess may be thus described : — Take two bushels of sharp drift sand, 
ind one bushel of sifted slaked quicklime, mix them up together witti ■ 
u little water as possible, and beat them, well up together for half 
IB hour, every morning for three or four successive days, but never 
mt them again after their first mixture. 

To two gallons of water, contained in a proper vessel, add one pint 
of ainglegize, made warm; a quarter of a pound of aUum,in powder", 
i> then to be dissolved in warm water, and mixed with the above 

,%. 

Take about a shovel full of the first composition, make a hole ii 
middle of it, and put therein three quarters of a pint of tlie. m 
of allum and size, to which add three or fottr pounds of c 
of pans ; the whole is to be well beaten and mixed together 
sdiT; put this mixture iuto the wooden moulds of the 
ided chimney-piece, the sides, ends, and tops of which moulds 
made of moveable pieces, previously oiled with the following n 

f Take one piol of the droppings of sweet oil, wliich costs about o 

i dulUng the pint, and add thereto one pint of clear lime water, made 

from pouring boiling water ou lumps of chalk lime in a close vessel 

ill fully saturated, when the lime water becomes clear, it is proper to 

jtiddedtothe oil as above-mentioned, and on tJieir being stirred , 

therthey will form a thick oily mixture, or emulsion, proper to 

\j upon the moulds. 

i Id ibmiing the side or jamb of a chimney-piece, the mould ii 

t hfdf filled with the sand-lime and plaster composition, then t 

» wrapped round with a thin layer of hemp, and which v 

Wly tbe length of the piece to be moulded, are to be placed in 

tdid lines, lengthways, in the mixture or compositio 

L, and afterwards the mould is filled up with more of the c 
totiou, and if there is any superfluous quantity, it is to be struck off 

a piece of flat board. 
_ ^ lid oi top pait of the mould is to b« then placed upon it, and 



the whole subjected to a strong pressure from powerful levers or a 
screw press. The composition to remain under this pressure for 
twenty or tliirty minutes; the precise time necessary may be known, 
from examining a small specimen of the composition reserved pur- 
posely to determine the time it requires to harden and set firm. 

The aides of the mould are to be held together by iron c\attifi 
and wedges. j 

The wires above-mentioned answer a double purpose, by grriag 
strength to the jambs, and retaining the whole mass tc^ther in 
it should at any time be cracked by accident. 

The chimney-pieces may be made either plain or fluted, according 
to the mould, and when moulded, they are finished off by rottHng 
them over with allum water, and smoothing them with a trowel, andi 
little wet plaster of paris. > 

A common plain cbimney-piece of this composition, is sold at onlj 
seven shillings, and a reeded one at twenty-eight shillings, complctelj 
fitted up. 

The principal instruments used in London for hewing atones argllis 
mallet and edge tools. Tlieform of mason's tools, which are usedb] 
percussive blows of the mallet, is that of a wedge ; the cutting e^ 
is the vertical angle. The miiterial out of which such tools are r 
is iron, except the end which enters the slone,'which is of steel. The 
end of the tool which is struck by the mallet is a small portion of i 
spheric surface, and piojects on all sides beyond the adjoining part» 
hand hold, which increases in magnitude towards the middle of die 
tool, and tapers forward, in the form of a wedge or pyramid, to 
entering or cutting edge. The other tools used by the mason are, a 
level, a plumb rule, a square, a bevel, and rules both straight and cir- 
cular, of various descriptions, for trying the surfaces in the progres- 
sive state of the work. 

The tools used in IjOndon, in succession, to work the ftice of* 
stone, are, the point, the inch tool, the boaster, then the broad looL 
The operation of working with the point is called 'pointing, and iW 
with the boaster is called boasting. The operation of the point lewa 
the surface in narrow furrows, with rough ridges between them. Tbe 
inch tool is used in cutting away the ridges, and the boaster in mol 
the surface of the work nearly smooth. The point is in breadth, »' 
the entering part, from one-eighth to three-eighths of an inch, the 
boaster two inches wide, and the broad tool three inches and a half 
at the cutting edge. In the use of the tool, the cutting edge is alwijs 
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perpendicular to the same side of the stone. There are two kinds of 
operations performed by it ; suppose the impression made by the 
*hole breadth of the tool, at Uie cutting edge, to be called a cavity. 
In one operation, the successive cavities follow one another in the 
eune straight line, until the breadth or length of the stone is ex- 
hiusted ; then successive equidistant parallel lines are repeated in 
the same manner, until the whole surface of the atone has been g;one 
over by the tool. This manner of hewing is called stTokiny, which is 
a kind of fluted surface. In the other operation, every successive 
cavity is repeated in new equidistant lines throughout the length or 
breadth of the stone, tlien a new series of cavities is again repeated 
throughout the length or breadth of the stone, and thus until the 
whole breadth or length of the stone is exhausted. This mode is' 
called locling. 

Tools for working cylindrical and conic^ parts of mouldings are 
of all sizes, from one-eighth part of an inch upwards; but those for 
working convex mouldings are generally half an inch broad, unless in 
confined spaces, where such breadth cannot be admitted. 

A stone is taken, for the greater part, out of winding widi points, 
and entirely with the inch tool. 

In London, the facings of buildings made with squared stone, are 
either stroked, tooled, or rubbed. 

In the country, where the saving of stone lay the use of the saw is 
not a compensation for the loss of time taken up in sawing, the opera- 
tion is entirely performed by the mallet and chisel. 

WWtt Btones are very unshapely previous to the operation of hew- 
ing, a stone axe, jedding ase, scabbiing hammer, or cavil, is used, in 
order to bring the stone nearly to a shape ; one end of the jedding 
Me is flat, and is used for knocking off the very protuberant angular 
parts when less than right angles, the other end is pointed for reducing 
the different auriuces nearly to the intended form. 

in some parts of the country, different fancies of hewn surfaces are 
indulged, as herring-bone work ; this is forming the surfaces of the 
tones by zig-zag lines parallel to each other. 

In Scotland, besides what has already been noticed in hewn work, 
*re other kinds denominated droved, broached, and striped. Droving 
w the same as that called random tooling in England, or boasting in 
London ; and the chisel for broaching is called a. punch, and is the 
»anw as that called a point in England. Broached work is first droved 
and then broached, as the work cannot be done regularly at once with 

SKpunch. Striped work must also he first droved and then striped. 
M ' 2 r 



Hence, of these three kiads of surfaces, ihe droved is tlie cheapest. 
Though broaching; is sometimes performed without droving, it is never 
so regular ; and besides, tbe surface is generally full of inequalities. 
it must be observed, however, that workmen in general do not take 
the same pains to drove the face of a stone which is to be ofierwaidt 
broached, as in that of which the droving is to remain the fitiaj 
finish ; these should be noticed by the superintendant. Droving, 
broaching, and striping, are the terms used in Edinburgh and Glas- 
gow, and in the south of Scotland. In Aberdeen, where the stone is 
very hard, being a kind of granite, the same operations cannot be em- 
ployed, instead of them they use a scabbling hammer, by which 
they pick tbe stone until the surface has nearly acquired its btended 
form. This manner of dressing the surface for the stone facing of i 
building is called nidged work, and the operation nidging. The tern 
rubbed work is applied where the surface is smoothed by means of 
aaod or grit stone. 

Various curved rules, or templets and gauges, are also employed ia 
hewn work. The tools used in setting or building are, a line aii 
line pins, the level, the plunib rule, and rules of various descriptioDir 
as also templets for circular work. 

Marbles are polished by first being rubbed with ^t-stone, then 
with pumice-stone, and lastly with emery or calcined tin. 

In the admeasuring of mason's work the measurer is provided with 
two rods, commonly of five feet in length each, divided into five equrf 
parts or feet, and each foot again subdivided into halves and quaitT 
ieet : sometimes the feet are also drawn in inches, but lliis lattra me- 
thod is by no means universal. When the stoae to be measured^ 1 
proximates to fractions, the common rule is applied to ascertaiQ tiKO^ ' 
All the stone is first measured, beginning at that which is fixedneuo'^ 
to the top of the building, and then taking the labour to it ; and every 
piece of stone which exceeds in its thickness two Inches is va 
by the cubic foot, and al I other stones under that thickness are 
deemed to be slabs, and are valued at per foot superficial ; these lattrt 
generally embrace the paving-stones of all descriptions, aaw^<* 
chimney-pieces, copings, &c. There are also some portions of lie 
labour as well as the stone which are valued by the foot measue 
running ; of this class are the groovings in lusticated work, fluting* 
in the shafts of columns and pilasters, joints tu gallery floors, (called 
joggled joints,) rebates in stairs, with the throatings to cills and cop- 
ings, &c. &c. In the latter description may be included the variooi 
lorts of copings employed on the tops of walla and parapets, narro* 
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dipslochimney pieces, (fee. &c. The dimensions are all accurately 

pnt down in a book, which for convenience is ruled into three divigiocs 

its left hand side, the middle division being about one third of the 

wHthof those on its sides; this middle column is that in which the 

ibcha and parts are expressed, and in the left hand column the feet, 

Bgelher with the number of times the dimension is to be repeated or 

idded, and the last for placing the quantities when cubed and squared; 

fbi in taking the dimensions it often happens that there maybe several 

pieMs of Btooe of the same size, and this the measurer marks in his 

took, as well as at the same time writing down the nature of the 

ine, and also the species of labour'about it. His dimension book 

uids thus : , 

3/6:0). .. 

3 : J.3 : 4i Portland Landing. 
1 9) 

3/7 : 6 84 : 4 Plain Work Do, 
3:9 

3/7:6 22 ; 6 Groove Do. 
By thns arranging the dimension book, every particle of stone and 
Isbmir on it is ascertained with the greatest accuracy and dispatch ; 
theyare all afterwards to be abstracted, which consists in ruling out a. 
koM sheet of paper into as many columns or divisions as are required 
fbt all the several species of work which has been measured, and writ- 
ing orer the head of each of the columns the particular kind to be in- 
; for instance, beginning with cube of Portland, all of it 
rtiidi lias been measured is brought into the column under that head, 
«in-irork under its head, also sunk-work, moulded work, mid the 
Terai running measures all stand respectively : and when so' sepa- 
!ed,fliey are tobecast up at the bottom of each several column, 
lere is to be seen the whole of the several quantities, after which they 
i made out into bills, beginning with the cubes first, then the super- 
a, and lastly the running measures. The works which aie valued 
i^y or by their number, are similarly classed and placed last of all 
the bottom of the actount. For thus measuring, cubing, and 
Lg the quantities, and valuing and finishing the account, sur- 
chai^e two and a half per cent on the gross amount, 
me ciils to windows, &c. are, in. general, about (bur inches and 
quarters thick, and eight inches broad, and are weatliered at the 
I, which reduces the front edge to about four inches, and the hori- 
Wntal surface at the top to about one inch -and a half on the in- 



43b MASONRY. JM 

Mtaavring. ^^ 

side : SO that the part taken away is six iaches and a half broad, and 
three-quarters of aa inch deep, Cills, when placed in the wall, 
generally project about two inches and a half. The horizontal part 
left on the inside of the cill is denominated plain work ; and the 
sloping part sunk work ; and in the i^mension book are entered, , 
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I of throating. 
No account is taken of the 
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Cornices are measured by girthing round the moulded parts, llaet 

is, the whole of the vertical and under parts, called moulded work : 

for example, suppose a cornice project one foot, girth two feet, and is 
forty feet in length, then the dimensions will be entered as und^; 

10 

Moulded work. 

I 40 Sunk work at top. 
All the vertical j-ointa must be added to t[ie above. 

Cylindrical work is measured in the girth ; and the surface is caJo*"- 
lated to be equivalent to plaia work twice taken. 

For example, suppose it be required to measure the plain work, t>** 
cylinder, ten feet long, and five ieet in circumference, the 
would then be entered 



10 



Snp'. plain work, doubre n 



Paiang-slabs and chimney-pieces are found by superficial measa*"^' 
as also are stones under two inches thick. 

The manner in which the dimensions of a house are taken, r^T 
according to the plage Hud the nature of the agreement. 



In Scotland, and most parta of England, if the builder engages 
only for workmanship, the dimensions are taken round the outside of 
the house for the length, and the height is taken for the width, and 
the two multiplied together gives the superficial contents. This, how- 
ever, applies only when the wall is of the same thickness all the way- I 
np; and when not; as many separate heights are taken as there are 
Uucknesses. This mode of measuring gives something more than the 
truth, by the addition of the four quoins, which are pillars of two feet 
tqaaie; but this is not more than considered sufficient to compensate 
the workmen for the extra labour in plumbing the quoins. 

If there be a plinth, string, course-cornice, or blocking course, the 
beight is taken from the bottom of the plialh to the top of the bloclt- 
ug course, including the thickness of the same ; that is, the measurer 
takes a line or tape and begins, we will suppose, at the plinth, then 
stretching the line to the fop, bends it inlxi the offset, or weathering, 
sn4, keeping the comer tight at the internal angle, stretches the line 
wrtically upon the face of the wall, from the internal angle to the in- 
ternal angle of the string ; then girths round the string to the inter- 
nal angle at the top of the string, and keeping the line tight at the 
ipper internal angle, stretches it to meet the cornice ; he then bends 
't round all the mouldings to the internal angle of the blocking course, 
from which he stretches the string up to tlie blocking course, to the 
™ther extremity of the breadth of the top of the same ; so that the 
^*tent of the line is the same as the vertical section stretched out: 
"lis dimension is accounted the height of the building. 

'Wiih respect to the length, when there are any pilasters, breaks, or > 
'«cesses, the girth of the whole is taken at the length. This method 
i^t perhaps, the most absurd of any admitted in the art of measuring; 
^ce this addition in height and length, is not sufficient to compen^ t 
■aie for the value of the workmanship on the ornamental parts. 

The value of a rood of workmanship must be first obtained by ei 
''tnation, that is, by finding the cost of each kind of work, such as I 
plinth, strings, cornices, and architraves, &c. and adding to them the 
plain ashlar work,and the value of the materials, the amount of which, 
"'vided hy the number of roods contained in the whole, give the meaii ( 
price of a single rood. When the apertures or openings in a building 
"re small, it is not customary to make deductions either for the ma- 
'firials or workmanship which are there deficient, as the trouble of 
plumbing and returning the quoins is considered equivalent to the defi- 
*^cy of materials occasioned by such aperture. 



Elsam's Gentleman's and BuildCT's Assistant, gives the following 
information on the practice of measuring rough stone work.. 

To find the nuinber of perches contained in a piece of rough ston^ 
work. 

If the wall be of the studatd thicknesi, tbu a, iwelre inches hi|^, eigl*- 
teen inches thick, >n<l tvenly-one feet long, di fide the area by twentj-one, ut.<3 
the qnulient.if anv, will be the aiuwer io perches, and Ibe lemaiDder, if aDy, 
ii feci. If the khII be mare or lets than eighteen iocbes diick, tnultiplf tb« 
alea of the wall by Ibe number of inches in Ihieknesg, wbieh prodocl, divide^ 
by eighteen, and thatqnotieut by twenty one, will give the perches cootaine d . 

Exaaipie. A piece of atooe-work i« forty feet long, tvenly feet hi^, anej 
twenty-four inches thick, how many petche« ate coDtiioed in i( ! 
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12 equal to 8 inches. 

The method last described, of finding the value of mason's miA, 
is uauallj adopted, the perch being the standard of the couDtiy; 
but the most expeditious way of ascertainmg the value, is to ciix iJi* 
contents of the wall, and to charge the work at per foot. To atCB- 
tain the value of common stone-work, a calculation should be msa^ 
of the prime cost of ail the component parts, consisting of the rW^ 
in the quarry, the expense of quarrying, land-carriage to the pUc* 
where it is to be used, with the extra trouble and consequent expesM 
in carrying the stone one, two, three, or more stories higher. Al« 
the price of the lime when delivered, tc^ether with the extra expen"* 
of wages to workmen, if in the country ; all these ckcumstances toi"' 
be taken into consideration in finding the value of a perch of comBH" 
stone-work, tlie expense of which will be found to vary according •" 
local circumstances, in degrees scarcely credible ; on which account * 
definite price cannot, with propriety, be fixed. 
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Stone. 

n the choice of different stones for public or private editices, the 
iCtmliguity of certain stones, and the ease with which they could be 
cblained and worked, would be first attended to, particularly in the 
Mrly pecicids of atchitecturaJ science ; but there cannot be a doubt 
'Ikat durability and beaitty were soon regarded as essential qualidcs of 1 
Uding stone, and those stones which possessed these properties in a 
Bsnarkable degree, were sought for with great assiduity, and conveyed j 
to fclant coimtries at a great expense. , 

ich was the care of the ancients to provide durable materials for : 
pi^lic edifices, that, had it not been for the desolating hands of 
sndern barbarians, and the inevitable destruction attendant on war- 
fue, many of the temples and other public works of the Greeks and 
Konism would have remained perfect to the present day, uninjured by 
the action of the elements during a period of more than 2000 years. 

Oa the contrary, in modern Europe, and particularly in Great 
Britein, there is scarcely a public building of recent date wliich will 
beiaexistenceii thousand years hence. Many of the most splendid 
toii* of modem architecture are hastening to decay, in what may be 
JHtl; called the very infancy of their existence, if compared with the 
dWs of public buildings that remain in Italy, in Greece, in Egypt, 
nd the East. This is remarkably the case of the three bridges of 
london, Westminster, and Blackfriars, the foundations of which began 
9«dily and visibly to perish in the very life-time of their founders. 
Tlie Mme observation is applicable to Somerset-house, and many 
Mliffl pubhc buildings in London ; the fine chiselling of the alto I 
''•lieM figures having already disappeared by the action of the J 
filoDenti mouldering away the stone. The most careless observer . 
nay notice, that this effect is more rapidly taking place in some stones | 
^faa in others in each of these buildings, though they are all of. ' 
inland stone, a calcareous stone, called toe-stone by mineralogisUj' J 
id obtained from the isle of PorUand, 1 

We have reason to know, that very little attention was paid to the. 
lection of the stones during the building of Somerset-house ; and , 
e damaged ones, or those which contained hollows lined with clay, 
nenot rejected, but the hollows were filled up with mortar. No J 
ft calcareous stone, such as Portland stone, can be very durable in 

like that of England, where it must be exposed to the action i 
frequent rain; and for the foundation of bridges, scarcely any, 1 
ine could be more unfit. 

quaiitieE requisite for building- stone iu bridges of water-work^ J 
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are hardness, leaacity, and compactness, with the property of reaisling 
the decomposing effects of water and the atmosphere. Beside the 
strength necessary to support their own weight in such buildings, 
they may have also to resist the impetus of floating bodies, and parti- 
cularly of large masses of ice. Those stones which are the hardest, 
are not precisely those which have the most tenacity or toughness, ol 
which we have a familiar illustration in common lime-stone and glass; 
the latter, thoi^h much harder, is far more easily frangible than the 
former. 

In public national buildings, intended to preserve the memory cd 
the ages in which they were constructed, and to perpetuate the state 
of the arts at the period of their erection, beside the propertiee wlucli 
ensure durability, we require a certain degree of beauty in the atone 
itself. 

The causes that accelerate the decay and destruction of stone in 
buildings, are nearly the same as those which occasion the destmction 
or wear of rocks on the surface of the globe: they may be claud 
into two kinds, those of decomposition, [and those of disintegrwinn. 
By the former, a chemical change is effected in the stone itself; t^ 
the latter, a mechanical division and separation of its parts. The 
decomposition takes place, when the stone contains parts that aw 
more or less soluble in wat'Cr, or which enter into combination with 
oxygen or acids. To hare a distinct idea of the decomposition of 
stones, we must 6rst consider the elementary parts of which th^ are 
composed : these are either sHex, alumine, or time, to which we may 
add magnesia, which though of more rare occurrence, enters largely 
into the composition of serpentine and some lime-stones. Iron, in 
different states of oxydation, and in different proportions, eaters also 
into the composition of almost all stones, and is frequently an impoH- 
nnt agent in their decomposition. The different kinds of binldmg- 
stones may, therefore, be classed as siliceous, ai^iltaceous, calcareotu, 
and magnesian. 

Of these, the siliceous are the least liable to decomposition ; silez 
being insoluble in water, or any of the acids, except the fluoric, which 
is never found in a free slate. Stones composed almost entirely of 
silex, if compact, may be considered as the most durable ; but they 
are frequently brittle, and extremely difficult to work. When the 
silex is combined with a certain portion of alumine, as ia some hom- 
stone and jasper, it constitutes a stone which may be regarded W 
imperishable, when compared with the duration of states and empii^. 
Such stones frequently contain imbedded crystals of quarti aivi-J' 
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spar, and are then denominated porphyries. Porphyry, -with a com- 
pact Biliceoua base of homstone or jasper, is -fat more durable than 
granite, and is peculiarly appropriate for columns or obelieks destined 
lo traueinit the events of former times to distant ages of the world. 
■ fcoie porphyriea are also very beautiful, and take a high polish. 

Gnmite is a compound siiiceous rock, which ■varies much in the 

I |wportion of its constituent parts, and its degrees of induration. 

I Compared with many rocks, granite may be considered as forming a 

I durable building-stone ; but those granites that contain much whhe 

' ftl^Mr, and only a small portion of quartz, like the greater part of the 

jrsnites of Cornwall and Devonshire, are liable to decomposition and 

d'lsiiitegration much sooner than many of the Scotch granites, in 

wWithe quartz is more abundantly and equally disseminated. In 

i' fte selection of granite in Cornwall and Devonshire, the preference is 

1 gininto that which can be raised in the largest blocks, and woriced 

\ K& the greatest ease ; and for common purposes, m for pavinj- 

s, it may answer very well ; but for the foundations and piers of 

t»idgea, the harder granite will be found much more durable. The 

present state of Cornwall proves the rapid disintegration and decay 

rfila granite rocks. The felspar in that granite contains a large por- 

tioti of potass, and to this its more rapid decomposition may be 'prin- 

opally ascribed. The naval hospital of Plymouth (an establishment 

which does honour to the country') is built of Cornish or Devonshire 

granite, which appears to have been well selected. It has been 

etecled abont 70 years, and exhibits no symptoms of decay, except 

in the golumns forming the colonnade in front of each building : here, 

on iheir more exposed sides, we have observed the felspar to be dis- 

inl^rating, and lichens have already attached their roots to some 

parts of the surface. 

With granite may be classed all granitic rocks containing a lai^ 
portion of siliceous earth, particularly sienite. This rock was exten- 
avely quarried by the Egyptians at Sienna, in Upper Egypt, and 
■flerwards by the Romans ; and many works constructed of this 
Wme, preserve the marks of the chisel fresh to the present day. Of 
llierocks here enumerated, we have abundance in various parts of the 
BritiBh empire ; and in the construction of national works, the select 
lion of the stone should not be left to the discretion of architects, 
fe* of whom have made mineralogy any part of their sfndies. ManJ 
rf the sand-stones, in what are called the secondary strata, are com- 
posed of grains of silex; and where these are united by a siliceoug 
cement, they are almost as durable as granite. In siliceous sand-' 
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T fineness of the gnios is of far less nnport- 
aaee 'l«an tbe substance by which thejr are nnited. Those which are 
tmited by femigiDous clay are very liable lo pensh by esposure lo the 
^mospheie. Some siliceous sand-stooes i^pear to be of allutiol 
fonnation, and have their parU so loosely cemented, lliat they are 
quite unfit for architecture : such is the sand-stODe rock on whkh tbe 
town and castle of Nottingham are built In the series of sliaia 
which alternate with coal, there arc considerable beds of siliceom 
sand-stone, which vary much to their quality ; some containing a 
la^ portion of clav and iron, others being almost purely ^liceoas. 
Of the latter kind are some of the lowest beds in Yorkshire and Der- 
byshire, which have been denominated miU-sione grit, being fonneriy 
u>ed for coarse mill-stones. Kirkstall Abbey, near Leeds, is built oT 
this stone : it is now a ruio, but the stones wliich remain are perfect, 
and preserve their angular sharpness as fresh as If they had been » 
centiy worked, though six hundred years have elapsed since the em- 
tion of this building. There is a quarry of similar stone in ths 
neighbourhood extensively worked at present. It may be proper Id 
observe, that in all quarries of sand-stone, the strata vary consider- 
ably in their power of resisting the effects of ^e atmosphere. Some 
strata are marked with stripes and veins, and these are fieqoently 
fonnd to be more perishable than the general mass of the stone. We 
have knows such stones preferred for the fronts of butldlugs, on ac- 
count of their supposed beauty ; but, in the course of a very fen 
years, the coloured parts began rapidly to decay, by the action of 
water on the iron, which these parts contain more abundandy than 
the rest of the stone. From what has been stated, it may be seen 
that stones, which are purely siliceous, are of all others the least 
liable to decomposition ; but where there is an admixture of silei 
with different substances, great skill is required in their selecticKi for 
durable architecture. Some directions for the choice of such slona 
will be subsequently given. 

Argillaceous stones, or those which contain in their composidon ■ 
considerable portion of clay, are generally found to contain al» i 
laj^ portion of iron. This metal appears to have a greater affinity 
for argil or clay than for any other earth, and is frequently combinal 
with argillaceous stones in the proportion of one-fourth of the whole 
mass. The iron is frequently in the state of black oxyd, and in llw 
state rapidly combines with a larger portion of oxygen, when expow^ 
to the atmosphere, and thus occasions the surface of the stone to 
swell and shiver away. We have seen stones of this kind- jj 



native beds, some hundred feet under the surface, so exlremely hard 
that they resisted the point of the pick, and could only be removed by 
blasting ; yet when the same stone was exposed for some months to 
the air, it became soft, and shivered into small pieces. It rarely 
happens that builders or engineers have sufficient mineralogical 
fdence, to enable them to anticipate the changes which will be effected 
by ait and moisture on the materials they select. The loss which 
ihis ignorance has occasioned in the construction of many public 
works is well known. A remarkable instance of this kind took place 
K few years since in Paris. A gentleman was walking witli an eminent 
mineralogist in one of the newly erected public edifices. They were 
particularly struck with the appearance of some large columns that 
supported the root On a closer inspection, the mineralogist pre- 
dicled that they would perish in leas than three years. About ten 
Booths afterwards, the gentleman had occassion to pass through the 
samebuilding, and observed workmen were then removing the columns, 
and replacing them with a different stone ; the decay having been 
so rapid, as lo render their removal necessary. 

Iq forming the tunnel of the Huddersfield canal, in Yorkshire, 
through Pule Moss, a lofty mountain three miles in breadth, the 
workmen, in one part, had to cut through a dark argillaceous stone, 
so extremely hard, that they were obliged to remove it by blasting. 
On account of its hardness and compactness, it was deemed unneces- 
sarj 10 wall the passage on the part which was cut through this bed ; 
but in a few months after the access of air, it shivered and fell in, 
and the removal and repair occasioned much delay and expense. 
Many basaltic rocks, which are almost as hard as flint in their native 
beds, on exposure to air or moisture, are soon covered with a brown 
incruGtatioii, which penetrates deeper and deeper into the stone, till 
lie whole is reduced to a soft pulverulent mass: this is occasioned 
bj^the rapid absorption of oxygen, the iron La the basalt being in a 
W state of oxygen. 

Ou this account, basaltic stones are ill suited for durable architec- 
Iwe, though there are some atones of this class which appear more 
perfectly vitrified, and resist the action of the atmosphere for ages. 
This is also the case with lavas which arc nearly allied to basalt: 
XHne lavas rapidly decompose and form a fertile soil, others remain 
lochanged for centuries. In all stones called argillaceous, the quan- 
lity of alumine, or pure clay, is, in fact, generally less than that, of 
% other earths. Alumine or clay, when, pure, is soft and unctuous, 
,^.Wd absorbs more than 2J liraes its own weight of water. U com- 



L 




k 



mnniaiUa, in a greater oi less degree, its own properties to siones, 
vih»re it u combined in the proportioo oT from 20 lo 30 jt^r cent. 
The properties of clay are lost by ritrificadtw, or by exposure ta ■ 
strong faeai, as we may ob«r*e in ibe process of bridc-makiiig. Tn 
the Weat Riding irf Yorkshire, it is frequently the pradke to moid 
the roads with argillaeeons sand-stone; but it is soon rednced Eg 
mod : to prerent which, it is piled in heaps, with alternate layen of 
ooal, and bamed befotc it is laid upon the roads : this makes it mote 
durable, but the beat is geldom sufficiently powerful to ritrify die 
stone, and the toads frequently want repair. The remains oCitiSed 
forts in some ports of Scotland prove that the North Brilms were 
acquatnled with the durabihty imparted to argiUaceons stoon bj 
exposure to freat beat. In situations at a great distance from dm- 
aUe boilding-stone, it would be advantageous to have the bridu 
empbyed in the constroctioii of bridges exposed to a greater degm 
of heat, and vitrified on the aur&ce. "Hiis may be more easily eSecled 
by a mixtnre of calcareous earth with the clay. 

Calcareous stones include all the different kinds c^ lime^Une, 
from the most crystalline marble to chalk and calcareous sand-stme. 
Of marbles, there is an almost infinite variety ; indeed every niiXjl 
of lime-stone that admits of a good polish is denominated ntaible. The 
time-stoaes or marbles that occur in primitive mountains, among UDcb 
of granite, gneiss, and 'inica-^late, are ^nerallv the most dimdile, U 
they are highly crystalline; and many of them contain a consideiilfc 
portion of siliceous earth, which communicates a greater d^iee 4( 
hardness to such marble. Thongh calcareous earth b m a catA 
degree soluble in water and carbonic acid, yet in its most tndui^ 
state, as in primitive marbles, the action of the atmosphere prodtKS 
little change in the course of centuries; but when exposed to tiie 
constant action of water, the decomposition is more rapid. Those 
marbles which are th* most uniform in their texture, which possess the 
greatest degree of specific gravity and hardness, and which will 
receive the highest polish, are those which will prove the moit 
durable. There is another test applicable to marbles, and ail 
stones purely calcareous, which affords no bad proof of tiiffl 
durability. 

Let a given weight of different marbles be cut into cubes, orsnj 
other regular figure, and immersed in dilute muriatic acid of the same 
degree of strength ; that marble which dissolves most slowly will b* 
the least liable to decay. 

Some lime-stones consist of calcareous earth, combined wilh, ' 



onstdecable portion of magnesia: the primitive lime-stonea which 
tfintain this earth have a milky whitenew. All lim»-stones of this 
dnd dissolve vety slowly in acids ; and snch of them as posoesa the 
other properties of hardness and an uniform l«icture, may be con- 
udered as the most dnrable of all marbtei. The importance of an 
uniform texture is evinced in the diflerent durability of the Parian 
uid the Penlelic marbles. They were both extensively employed by 
ihe sculptors and architects of ancient Greece. In the age of Pericles, 
the preference was given to the latter. The Parthenon was built 
entirely of marble from mount Pentelicus (Pentelic marble), near 
Athens. Many of tlie Athenian statues, and the temples of Ceres or 
Ekusis, were of this marble. The preference arose from its superior 
wtiteness, and probably from iu vicinity to Athens. It is remarked 
by Dr. Clarke, that while the works executed in Parian marble remain 
perTecti tiuss& of Pentelic marble have been decomposed, and some- 
times exhil»t a surface as earthy and rude as common lime-stone. 
This is principally owing to veins of extraneous substances which 
iWeraect the Pentelic quarries, and which appear more or less in all 
llie trorks executed in this kind of stone. The Parian marble ha.<i 
Minewbat of a waxy appearance when polished ; it hardens by expo- 
sure to the air; it receives with accuracy the most delicate touches of 
tiie chieel, which it|retains for ages, with the mild lustre of the 
niginal polish. The Medicean Venus, the Diana Venatrix, the co- 
loraai Minerva, (called Pallas of Vefetri), and the Juno, called Capi- 
tolina, are of Parian marble. The Parian tables at Oxford are also 
of this Blooe. Of tiic marbles of South Britain, those of Devonshire 
sue by far the moat beautiftil : for tlie Anglesea marble, as it is called, 
la principally pure serpcatluc, though it is classed by professor 
Jameson, in the late edition of his Mineralogy, with granular lime- 
ilone. The Devonshire marbles have scarcely been noticed by 
mineralogiBts, but many of tlieni possess a degree of beauty scarcely 
inferior to any of the foreign marbles, particularly those of Babicomb, 
Thay are veined and spotted with a variety of colours, from a br^ht 
red to a beautiful dove-colour, and ace susceptible of a very high polish. 
Tlw altar, and ihe interior of lord Clifford's elegant chapel at Ugbrook, 
near Chudleigh, are executed in this marble, which may vie with the 
most costly tnaihles of Greece or Italy. The great oational work 
called the Break- Water at Plymouth, is formed of blocks of Devon- 
"hire marble: it is an artificial mole of vast extent, and now 
furtns a bay, where our largest fleets ride in safety. The marble 
itprocured at Cat Down (i«arries, close to the water's edge, from 
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whence it is convened io boats abcnit two mil^, and thrown into the 
sea. The blocks arc raised of vast dimensions by blasting, and 
ffom their hardness and siz« may resist the decomposing efTecIs 
of sea water for ages, particularly if the western side shoidd get s 
cot«ring of »and. The contiguity of the stone necessarily delenniDed 
the choice where smne million tons were wanted to complete the work, 
but there cannot be a doubt that the granite of Cornwall would bave 
made a more durable barrier. 

Among the secondary ILme-stones, there are some which contain a 
considerable quantity of magnesia, particularly in the coaQties of 
Nottingham, York, and Durham. These lime- stones have generally a 
yellowish colour : they dissolve slowly in acids, and form a very durable 
stone for architecture. York Minster is said to be built of this stcrae. 

The roe-stone, particularly that of Portland and Bath, is very ei- 
tensively employed in architecture : it can be worked with great ease, 
' and has a light and beautiful appearance ; but it is porous, and pi*- 

sesses no great durability, and should not be employed where there «» 
much carved or ornamental work, for the fine cluseUtng is kkW 
efikced by the action of the atmosphere. On account of the ease and 
cheapness with which it can be carved, it is much used by our English 
architects, who appear to have little regard for futurity. 

The chapel of Henry VII. affords a lamentable proof of the inatten- 
tion of the architect to the choice of the stone. All the beaHlifiJ 
I ornamental work of the exterior had mouldered away in the short 

comparative period of three hundred years: it has recently been 
cased with a new front of Bath stone, in which the carving has been 
correctly copied ; but, from the nature of the stone, we may predic* 
that its duration will not be longer than that of the original. Probably 
the architect was limited by contract, which precluded the use of a 
more durable, but more costly stone. Portland, as well as Balh 
Btone, varies much in its quality : and we think greater attention was 
paid to its selection in the construction of St. Paul's church, than in 
many of the modem edifices built of this stone. Though we hart 
observed many stones in the upper part of the building mouldering 
away, yet, on the whole, it is less injured by the weather than Somer- 
set-housc. In buildings constructed of this stone, we may frequtfldj 
observe some of the stones nearly black, and others presentiog " 
white clean surface. The black stones are those which are nwW 
compact and durable, and preserve their coating of smoke; the whiK 
stones are decomposing, and presenting a freah surface, as if ihej 
had been recently scraped. This effect is strikingly exhibited inri|| 
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columns of Somerset-house, in which black and white stones may be 

seen alternating in the same column. 

Some of the lower beds of chalk are occasionally used for building- 
ttone, though, from its loose texture, it cannot possess great durabi- 
lity. We have seen the cloisters of Westminster Abbey, repaired with 
1 stoue of tliis kind, so soft as to yield to the nail ; and on inquiring 

(of the workmen why they made use of such a material ? the reply 
was, " the cheapness of the cutting." 
Alabaster or gypsum is sometimes employed for ornamental archi- 
tecture. The name alabaster is also given to stalactitical lime-stone. 
This variety of lime-stone possesses nearly all the properties of granu- 
lar Urae- stone. The gypsum alabaster is a sulphate of lime, and pos- 
foxa a considerable degree of solubility in water. Dr. Watson, in his 
CIicitucbI Essays, states, that he suspended two ounces of this stone 
inapail of water forty-eight hours, changing the water several times, 
taJ found at the end of that time it had lost one-thirtieth part of 
il> Height. From the solubility of the gypsum, it is obviously im- 
propet for any purpose where it is to be exposed to the action of rain 
irvaler. 

Of the magnesian stones, there is only one applicable to purposes 
' It architecture ; this is serpentine, which has been fully described 
that article. 
. The disintegrating causes to which building-stones are exposed "are 
ture, variation of temperature, and vegetadon : the action of 
is distinct from that of decomposition. The earths which are 
wiluhle in water are capable of being mechanically suspended in 
il, when minutely divided. A drop of water, constantly running 
along the hardest stone, marks its path by cutting a furrow in the 
surface, according to the well-known adage. This cause is, however, 
slow, compared with others which are constantly operating Water 
insinuates itself into the minute pores and crevices of stones, and 
liong expanded by variation of temperature, and particularly by frost, 
lireaks asunder the hardest stone, or shivers off a portion of the surface. 
Those stones which have a laminated structure are most liable to be 
iojured by the effects of frost, from the facility with which water 
loatiuates itself between the laminse. 

Lichens and mosses fix their roots on the surface of stones, par- 
•icularly on those argillaceous stones which yield an earthy smell 
•ben breathed upon. By insinuating their roots, they accelerate the 
•Jway of such stones, and prepare a vegetable mould for plants of a 
'"fger growth. 
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In calcareous and other gand-atoaes, where the cementing material 
u of a soil kind, il is n>ashed out by rain, and the atone falls id piece*, 
or monlders away. In general, thoae stones which are the most'hard, 
compact, and uniform, in their texture, and which can be brought la 
die smoothest surface, are those least liable to disint^ration. In 
order m form a judgment of the durability of any boilding-^lone, 
winch has not bad the test of experience, it is desirable to examine it 
in its native bed, particularly those parts of the bed which have been 
long exposed to the air. This may not unfrequently be done in some 
port of the country where the stone is quarried ; for as each stratDm 
riseg in a certain direction, it will come to the surface somewhere, if 
not covered by soil. TTie stone, in such situations, oSers cert^ in- 
dications of the effect which atmospheric agency produces upon itj 
'Wbere this examination cannot be made, all stones that are notcal- 
eareous may be in some degree proved, by observing what ^ect- k 
produced upon them by immei^ing them in water for a given time, by 
exposing them to a red heat, and to frost, or by covering them wiA 
dilute nitric acid for several days. Those stones which absorb the 
smallest quantity of water, and which are least changed by the action 
of heat, frost, or acids, may be fairly considered as most capable of 
restating the decomposing or disiutegrating effects of moistare and 
change of temperature. We have before suggested a test in tbe 
choice of calcareous stones. It has recently been the pruotice to ruli 
the calcareous sand-atones with oil; and this must to a certain 
d^^ree resist the absorption of water, and contribute to the dunbilit; 
of the stone. 

Foreigners generally class building-stones into two kinds, h^ ami 
sofit. In the latter they comprise all stones thai can be cut wiA 
the saw in any direction, and with some degree of ease : the hanl 
stones are all those which cannot be worked by the same proceu. 1" 
England, the name -free-stone is given to all the softer stones, whii* 
can be cut easily with the saw into large blocks suited for building- 
stone : it includes a variety of sand-stones very different in their nature. 

It may be enough to state in conclusion, that experience has uu^t 
our architects, that all stratified stones last much longer, when laid in 
the same direction which they had in their native quarries; a circum- 
stance which ought always to be attended to by the mason. As 
stratified stones generally split with the greatest ease in the directiw 
parallel with the surface of the strata, it is obvious that they wBI 
bear less pressure in this direction than in a line perpendicular W 
their natural position. 
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COMPLETE GUIDE. 



CAKFENTav AHD JOIITERT. 

Thk art of carpentry, generally speaking, includes every method o( 
•lorking or employing timber, or its substitutes, in the construction of 
Wfdinga : but, as it is evident that coarse roiigh work requires very 
■ifietent management from the delJciite finish of interior arrangement 

a divided into two classes: — Carpentry, properly so called, to 
'Aich belongs flooring, rooting, and the working of all large piecet 
ot *ood ; and Joinery, which includes all ornamental works ia wood 
(ucept what is obviously within the province of the cabinet maker), 

det doors, window sashes, and other objects intended for close 

'Tile latter auhject will be considered hereafter. Under the former, 
B ihall treat, first, of the methods of joining timber; secondly, of 
Bconitniciion of floora, roofs, &c. ; and thirdly, of the strength 

5S3 of timber. 

'libers are joined either sideways, endvrays, perpendicularly, or 

wqnely, Whep the fibres of one piece are parallel with the fibres 

I Uie other, they are said to be joined sideinays. When the joint ia 

•ipendicular to the fibres of both pieces, it is called by wbrkmen a 

ng or heading joint, and they are said to be connected endivays. 

a the fibres and joint of one piece are at right angles to tliose of 
fc other, the joint is said to be transverse or perpendicular; and 
Ben the fibres of the two pieces run in an oblique direction to each 
Tier, it is called an oblique pint. 
89 2q 
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Methoda of joining Timber. 

Timbers are usually connected by means of a mortise and tenoa 
tbe former of which is an indentation in the wood, and the latter a coi 
responding projection ; sometimes by wooden pins, &c.; and wler 
great strength is required, as in roofs, they are further secured U; 
fastenings of iron. 

Of the methods of joioing timbers laterally, scarfing is one, wbicJ 
is sometimes parallel, and sometimes oblique. Of the following figutea 
the first represents tlie former, the second the latter; but the variety 
in the particular forms of the pieces is endless. 
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Of these, the former figure is also tahulaled: that i 
the joints as close as possible, and the juncture more independent c 
the bolts (which are seen at the side), the pieces are indented tc 
gether. 

Another method of joining timbers laterally is by keys and dov« 
tails, which may be employed in connecdng parallel pieces where the; 
do not touch each other. 

Butting joints for many purposes are preferable to scarfings, partJ 
cularly in small work. Theyare fixed together with bolts, hanng 
screwed nut at each end ; the head of one of these nuts must b 
quite round, and the other square ; the round one must be cut in i ■ 
circumference full of notches. After having let in the bolt perpenJ-i 
cularly to the joint in botli pieces, the nuts are sunk from one sicJ 
across the grain till the ends of the bolt can pass th^ interior icret^ 
made for the purpose of receiving the exterior one,; the square nut *■■ 
first put in, and one end of the bolt is firmly driven into thehor' 
made to receive it, and screwed to the nut. The other notched nut ■ 
then put in, and the bolt in its place ; the one piece may be turn©' 
round upon the other till the joint is close ; but in order to secure tl"» 
joint from turning round, two dowels may be inserted on each side ^ 
the bolt. Drive the one pieceas close to the other as thenntwiJ 
permit ; then, by means of a narrow screw-driver and mallet, the d** 
may be turned round till the joint is quite close. 

One mode of fixing a piece perpendicularlf/ to another ia t»: 
fox-tail wedging, which is- thus performed: — In the piece forming lb' 
base, a mortise, decreasing towards the top, is to be cut nearly lb' 
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TriuuiKg Girdert. 

whole depth of the wood ; a parallel tenon is then to be oiade in the 
upright piece, corresponding willi the upper part of the mortise ; to 
(he end of tliis two wedges arc lo be fixed, which, when the pi^e ii 
driven into tiie mortise, will, by the resistance offered by the bottom, 
iplit the end of the tenon, and cause it to expand in such a manner 
I fill the mortise. In order to ensure a still closer fit, two other 
ma.11er wedges may be employed, whose ends do not project so (ixi aa 
ie la^er ones. 

Gbliqtie Joining is chiefly used for the rafters, &c. in roofs, and ii 
generally performed by cutting a notch in the parallel piece and letting 
'4e ebtique one into it 

"V?e have now, under our second proposed head, to treat of 

tn the construction of houses, as commonly practised in London, a 
e of timber is placed about midway between the front and back 
^Rllls to which it is parallel ; this is called the girder. Smaller pieces 
jfealled binding joUts) proceed from this to the walls, where they are 
Kceived on other pieces let into the wall, called mall plates. Under 
■ad over the binding joists are fixed Bmalter pieces, tiie former of 
>htch are called the ceiling joists, and the latter bridging joists. It 
ii scarcely necessary to add, that on the bridging joists are laid planks, 
v>d to the ceiling joists are affixed laths, for the plaster of the ceiling. 
Whea the girders are very long, or the weight the floors are destined 
to Support ia very considerable, they are trussed : that is, for a simple 
beam is Bubstituted a frame so constructed that the pressure is thrown 
«ore iq»n lire walls, and the possibility of the beam being broken is 



This diagram represents a truss of iron bolted at the e 



Thia truss is intended for a very great length of girder 



This truss is constructed wholly of iron, and is calculated to sup- 

port considerable weight. 



462 CARPENTRY AND JOIN ERY. 

FloHTOIg. 

For boarded floors, it is observable, that the carpenters nt 
their rooma with boards till the carcase is set up, and also 
with walls, lest the weather should injure the flooring. Yet th&;-^ 
generally rough plane their boards for flooring before they begin ar-^-. 
thing else about the building, that they may set tliem to dry a»r».(f 
season, which is done in tlie most careful manner. This operati'^:^^ 
should be performed for at least one year, so that the natural sap nk^ty 
be thoroughly expelled.' The beat wood for flooring is the fine yell <:»» 
deal, well seasoned, which, when well laid, will keep its colour for- ^ 
long while ; whereas the wWite sort becomes black by often washiog' 
and looks very bad. The battens used for flooring are of three kiniJa ; 
the best is that free of knots, slrakes, sap, and cross-grained fibres,w©IJ. 
matched. The second best is that in which only small but sound knots 
are permitted, and free of etrakes and sap. The third and conncoii 
kind is that which remains after taking away the best and second best. 

With respect to the joints of flooring boards, they are either qnite 
square, or plowed, or tongued, or rebated, or dowelled. They ar<3 
always necessarily nailed upon both edges when square jointed, wili» -" 
out dowells. When they are dowelled, they may he nailed on one c^* 
both edges, though one edge is necessary ; and in the best doweile*^ 
work there are no hrads or nails seen whatever, the outer edge bein^^^ 
fastened by driving the nail obliquely through the wood, withCm:^*^ 
piercing the upper surface, bo that the floor, when planed o£f, appear^^ 
mthout blemish. 

In laying boarded floors, the boards are sometimes laid one after "^ 
the other : or otherwise one is first laid down, then the fourth, leaving ■* 
an interval somewhat less than the breadth of the second and llird i 
together. The intermediate boards are next laid in their places, with 
an edge of the one upon the edge of the first tward, and one edge of 
the third, upon the inner edge of the fourth, and the two middlepdges 
together, which will form a ridge ; to level which, two or more work- 
men jump upoti it, till they have made the under surface coincident — 
with the joists, then they arc nailed down in their places. The ^ 
operation is called folding poors, and the boards are said to be folded.— 

This method is only adopted when the boards are not sufficiently sea- ' 

soned, or suspected to be so. In order to make close work, it i^^ 
obvious that the two edges forming the joint of the second and thirc^^ 
boards must make angles with the faces together less than Iw^e3 
right angles, or each one of each board less than a right augle. Th«^ 
seventh board is fixed as the fourth, and the fifdi and sixth inserted f«-S 
the second and third, and so on till completed. In this kind of floor- 
ing the headings are generatly square or splayed. 
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When floors are dowelled, the regulating line for the centre of the 
dowells should be dmwn from the lower side, which, as has been ob- 
served, ought to be Btraighteoed on purpose. The distances to which 
tlie dowells are set are from six to eight inches, generally one over 
each joist, and one over each inter-joist. 

When il is necessary to have a headingjoint in the length of the 
floor, it should always be upon a joist; oneheading joint should never 
xrxe&t another. In dowelling floors the heading points are always 
pX«wed and tongued. 

Id common floors the boards are adzed on the lower side in order 
to bring them ta a thickness between rebated edges. In doing this, 
^real care should be taken so as not to make them too thin, which h 
frequently the case ; they must then be raised with chips, which is a 
W^ry unstable resistance to a pressure on the floor. The manner of 
«K»«BSuring floors is by the squares, or ten feet on each side, so that 
taJtrag the length and breadth, and multiplying them togedier, and 
cutting off two decimals, the contents of a floor in squares will be 
g-i'^n. Thus 18 by 16 gives 288 of two squares and 88 decimal 
E»E»rts. 

The next subject for consideration is one of lie most important 
turanches of the art of carpentry ; viz. Roofs. 

The most simple form of a roof is, when one side of the building 
"«ing higher than the other, pieces of wood are laid across in the po- 
sition of an inclined plane, which will necessarily throw off the rain, 
^f liii is called a shed roof, or lean-to, but is impracticable in buildings 
C^icept as wings to larger ones), above the rank of a cow-shed or a 
I>ig-Bty6. Rectangular buildings, therefore, are usually covered by a 
'^►of in the form of a prism, the vertical section of which is an 
isosceles triangle. The height of this, or, as it is technically called, 
tli«pi(cA of the roof, has varied, in difierent ages, in a very great de- 
Sr«e. Our ancestors made them, to suit the exigencies of the climate, 
"^ery high ; there are some instances of roofs whose angles contain 
•Oore than sixty degrees. This has gradually sunk to about thirty, the 
'^Bual height in the present day. This extraordinary diminution is 
probably the result of the combined causes of a decreased regard to 
durability and disregard of expense, and an increased attachment to 
•te Greek and Roman manner of building (in the prototypes of wluch, 
^i» pitch was that naturally suggested by the climate in which they 
*ere built). The advant^es of high pitched roofs are, that they 
more readily throw off the rain and snow, and are, therefore, not so 
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liable to be damaged by llie weather.* The wind will not find ac 
cess between ihe slates or iaterstices of the lead, and, therefore, wi 
not be so likely to strip them, or blow the wet into the timbers au 
Tot them; its pressure will be more perpendicular, and it will bear 
lighter covering ; there will, therefore, be less strain npon the wak 
But it ia considerably more expensive, as it requires larger timbers, 
make it equally strong. The peculiar advantages of those of a l< 
pitch will be already perceived. They are less expensive; they s 
indispensable in the Greelt and Roman styles of architecture, whic 
having been naturalized among us in our more important edifices, re 
gulatea the taste of the rest, though without architectural pretenaiona 

In most of the countries of the East, the roofs are made Sat. Tbei 
not being subject to such vicissitudes of weather as in our clitaat' 
obviates the principal dissulvantage of this form : and the convenient* 
of it for walking on, in a sultry climate, constitutes a great advantage 
In this country, however, flat roofs are not found desirable, and are 
very seldom employed. 

When the aides of the roof of a building, regular or irregular in ili 
plan, are all inclined, the roof is said to be hipped. 

When the inclined sides of a roof are not carried up till they meet 
but are finished in a plane parallel to the horizon, the roof is said I 
be truncated. 

When the roof of a circular building ia constructed in the figure c 
a cone, it is called a revolved roof. 

Woen the" roof of a circular or regular polygonal building is e 
constructed that the vertical section is a regular curve, and all the ho 
rizontal sections are concentric with its plan, i{ is called a dome. 

Having now mentioned every variety of roof, we shall consider,' ii 
the first place, that form most generally employed, and conseqaentl^ 
of the greatest importance, namely, the prismatic. 

The simplest manner of constructing this form of roof, is evident!] 
by inclining pieces of wood to each other, while their opposite extre- 
mities rest upon either wall. But it will require no great profundil; 
of theoretical investigation, "or extent of practical experience, to pec 
ceive, that by this means the whole weight of the timber and its ea 
vering will be exerted at the greatest possible advantage to thrust o*- 
the walls. Something, therefore, becomes necessary tocounteraotll» 

• TbHi rendering ihem very useful for ihe climate of EugUnil. Se* w 
precediog article on ArchHeclvrt. 
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Partu of a Roof, 

Aangerous action : and, for this purpose, a beam is introduced which 
ifccts as a string to keep the wails together. When, however, the 
j8i)an is considerable, this beam is apt to sink in the middle from its 
great length. To obviate this, a post is suspended from the vertex to 
Tfhich the beam is attached. From the point of interseclion two 
pieces proceed obliquely to the centres of llie two pieces which con- 
stitute the exterior of the frame. Thus every part contributes to the 
support of the rest, and the frame bo constructed b the simplest form 
of a tnia. 




The following diagram represents this truss, with the other parts of 
roo^ as commonly executed in London. 




The large horizontal pieces of timber which extend from wall to 

^1 are called tie haams, and rest at each end upon the wall plates. 

™y other beams above these are called collar beams. The large per- 

*ndicular pieces, rising from the centres of the tie beams, are called 

y posts. In large roofs there are other perpendicular pieces which 

called queen posts. The inclined pieces proceeding from the base 

i" the king post are called struts. The inclined pieces supported by 

i"e ting post, struts, and the extremities of the tie beam, are called 

tfouipal rafters. The piece which is parallel to the wall plates and 

■ Supported by the ends of the tie beams, is called the po/ep/ote, 

•te piece which runs alon^ the top and is supported by the king post 

Called the ridge piece. The piece which runs parallel to this and 

^ pole plate, and midway between them, is called the pvrlin. The 
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small pieces which tun parallel to the principal rafters, and are sup- 
ported by the pole plate and purlin, resting in the tidge piece, at the 
extremty, are called common ra/lers or spars. 

It has been already observed that the office of the king post is to 
support the tie beam ; and it may not be improper here to mention the 
manner of connecting the parts together. The suspension of the 
king post from the principal rafters is evidently a mattef of great im- 
portance : this is effected by forming the head of the king post wider 
than the test of it ; this is bevelled at right angles with the inclination 
of the rafter, ■which is firmly mortised into it ; the projecting parts 
are cMedjoggles. Sometimes, to render it yet mote secure, an iron 
strap is added, which is bolted into each piece, The king post is 
sometimes connected with the beam by being mortised into it, and se- 
cured with pins ; but the best method is to suspend it by an iron strap 
resembling a stirrup, which passea round the beam and is fastened at 
its upper ends to the king post. 
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The above diagram, which represents the junction of the cellsr 
neam, prindpal rafter, and one of the queen posts of the truss of die 
roof of Drury Lane Theatre, will give an idea of the jointing oflhgn 
pieces, and the iron braces employed to protect it. 

We shall now proceed to notice other' forms of roofs, beating is 
mind that the great aim of all these contrivances is to render the pres- 
sure on the wails as directly perpendicular as possible. 
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rhe above di^am represents a roof, deaigDed by Mr. Isaac Ware, 
on the principles of a bridge in Palladio's third book in his Treatise 
on Architecture, Chap. VII. It is sixty feet span, and is only such a 
modification of the common truss, as is necessary to adapt it to ut 
large a span : there is, however, a peculiarity in the conslructii 
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VariouB Truues, 



12 by 8 



tlie head of the king post ; it is not joggled^ but has tenohs projecting 
from it which fit into corresponding mortises in the ends of the prin- 
cipal rafters. The following are the scantlings : — 

Inch. Inch. 

Beam 

Principal rafters . • . • 

King post 

Qaeen posts 

M.M. The under rafters to the principals 

N.N. Struts 

0.0. Common rafters 

beam may be scarfed in three pieces 



H. 
L I. 
K. 
L.L. 



10 


8 


10 


8 


10 


8 


8 


• 8 


8 


8 


6 


3i 




principal peculiarity of this truss is in the crown piece. The 
o^^ oF the chapel of Greenwich Hospital, constructed by Mr. S. 
^y^tt, appears to have been suggested by this, which was published 
in 17^6. 




'^Ui truss is designed for a span of forty-four feet, and was in 
the time of the inventor the common pitch of roofs. The scantlings 
^ as follow :— 



E. Tlie tie beam 

F. King post . . 
G.G. Principal rafters 
H.H. Purlins . . . 



Inch. Inch. 

10 by 8 

10 8 

10 . 8 

8 6 




^^ span of this truss is fifty-four feet. It appears to be well 
^Pted f<5r a place where room is wanted in tlie roof, and strength, 
*"*0\it great expense, is desirable. 
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The same fonn is here represented divested of the three small roofs, 
to allow of a platform at the top. It loses, however, at the same 
time, much of its strength, and has, besides, ail the disadvantages of 
a fiat roof, it being impossible completely to drain it. 




The truss here represented is considered by Mr.Ware to be the beat 
form for the roof of a church of this description. The following are 
t!ie scantlings ; — 



A. The upper beam 

B.B. Principal rafters 

C,C. Lower beams 

D.D. Braces from lower to upper beam 

E. King post 

F. Struts 

G. Middle rib for the ceiling, to be ir 

four parts 

H. Side ribs, ditto ... , ■ 
l.I. Puncheons on top of columns 
K.K. Braces to middle rib . , . 
L.L, Braces to side ribs 



Inch. Inch. 
12 by 8 




4 



Tliia truss bears great resemblance to that of the roof of St James's 
Church, Piccadilly, esteemed a master-piece of Sir Christopher 
Wren. The following are its scantlings : — 




i 
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1 ' — — I » I 

fioq/ <^ Covent Garden Tkiotre, 

Inch. Inch. 
A. The beam 12 by^9 

B.B. Puncheons on the top columns . 12 9 

e.C. Principal rafters 12 9 

D. Kingpost 12 9 

EE. Strute 6 6 

F.F. Under short beams .... 12 9 

G.G. Braces 8 8 
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Trass of the roof of Covent Garden Theatre, by Mr. Smirke. 
The following general table of Scantlings, from Price's ** British 
Carpenter/' may not be unacceptable to the reader. 
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We have next to consider ihe construction of hipped roofs. To 
[ find the length of the hip, (which is the line produced by the meeting 
of the two inclined planes) in a regular square, it is only neeessary to 
talce one half of the diagonal, and on one extremity to raise n perpen- 
dicular equal to the proposed height of the roof. A line drawn from 
I the summit of this to the other extremity will be the required length. 
TV»e same principle applies to all rectangular figures, oni? regular po- 
'ygoni. When the plan of the building is an irregular polygon or a 
irajKzium, it is usual to cut off the top of the roof in a plane paral- 
lel to the horizon, to avoid the disagreeable effect of an oblique ridge. 
Tlw construction of domes is generally allowed to be one of the 
noat difficult branches of the art of carpentry. The trusses indeed 
arc ihe aame in principle as those in any otlier kind of roof, but llie 
Qoceuary modification of the parts, and the connection of them a 



the u 
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^siderable skill. The principles which r 



i 



observed in these constructions are, to be cautious that the pieces 
stand equally close from ihe springing to Uie apex ; to cut the pieces 
■hort alternately ; to make the horizontal ties of sufficient strength to 
'■etider it impossible for any parts to fly out at the bottom, or for the 
>lotBe itself to exercise an improper strain upon the wall, of which, 
''<*wever, there is seldom much danger, as the domes usually con- 
^f ucled are rarely of segmental forms ; the most common, being 
'^<2rnispherical and hemispheroidical. 

Perhaps the moat extraordinary dome ever constructed is thiit of 
'he Halle du Bled, at Paris, designed and executed by le Sieur Mo- 
I'oeaux. Altliough two hundred feet in diameter, its thickness does 
Ootciceed one foot; notwithstanding which, ithasstood in perfect 
Safely ever since its erection, which was early in the last century, Moli- 
•^eaux first proposed his plan to the magistrates of Paris, who, struck 
^ilh its magnificence, were yet diffident of its practicability, and re- 
ferred it to the Royal Academy. A committee of this body having 
'■*>oroughly investigated the design, gave it their entire approbation, 
**»d expressed their sense of the merits of the construction. It waa 
**^cordiugIy quickly carried into execution. 

The principles of its construction are extremely wmple. The ribs 
''iiJch compose it, are formed of planks nine feet long, thirteen inches 
^ide, and three inches thick. These are boiled together in such a 
*»iauQer that one covers the joint of that in contact with it. When in 
*l>eir progress towards the vertex, these become one-tliird nearer to each 
^•■her than at their springing, every third rib was discontinued, and the 
""■crstices glazed. The same operation at the due distance was again 



perfonned. Above this the ribs were all connected by a circular ricr 
of timber, leaving an open space. Tiiia was protected by a glazed e^. 
nopy, with perforationa for ventilating the building. 

Tlie dome of the church of St. Stephen, Walbrook, is of the sa^ 
nature with respect to its general features and purpose with that w 
have been desciibing ; but that which covers the building, fonneri 
the theatre of the College of Phyaiciana of London, in Warwick-laae 
is perhaps as deserving attention as any we are acquainted with. The 
plaa of this interesting specimen of art is, in the interior, a sei-ila- 
cagon ; and, externally, an octagon ; the vertical section is an ellipse, 
or nearly so, about twelve feet six in height (internally.) Its interaal 
span is forty feet, and its tiiickness little more than eighteen inches ; 
and yet it sustains a lantern in the form of a cone, thirty-three feet 
six inches in height, of considerable solidity, and this without the aid 
of any extraneous braces or any visible support. When the disadvaa— 
tageous form of this ingenious construction, the apparent slighlnesS 
of its dimensions, and the great weight it has to sustain, are taken mtc: 
consideration, it will be allowed that it does not deserve the neglect L' 
has experienced. We much regret that we are not enabled to preseiL 
our readers with the principles of its construction. It may not be im- 
proper to add, that the same building is a complete school of acouslt- 
cal architecture ; and, though it possesses little external beauty, ma-' 
justly be regarded as worthy of Die talents of the architect, Sir Chri» 
topher Wren. 

It might perhaps be deemed neglectful to pass over in silence in thi_ 
place, another work of this great man, the dome of St. Paul's calhes 
dral. With respect to the construction of this stupendous eiectJoiM 
a singular diversity of opinion has prevailed. Ordinary observers 
and even many who might be expected to enter more deeply iat* 
practical principles, dazzled by the enormous quantity of timber coi*- 
tained in it, having supposed this to constitute the support ; while aC 
chitects, and thosebest qualified to estimate its bearings, not only assea 
the cone of brick to be the chief support of the superstructure, bJ 
some late writers, of skill and judgment, have declared that the iiO 
mense trusses between this and the shell arc altogether unnecessary.* 

• BIr. Wire observes, " that had this great architect been ft dmbei mot 
chant, the implication would have been od his motBlilj," 
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As a medium between the great waste of space in Uua ipecimen, 
■d Uie apparent sligbtness of others, the following desiga is given by 
Knee, in his." British Carpenter." It is intended for a building eighty 
At in diameter in the clear. 



** I suppose this a temple, standing clear from other buildings, so 
"t one may have a beautiful view of it ; aa to its perfonnance, it a 
"ffidently explained in the forgoing plate : the vacancy gives a 
V*n strength to it, and renders it more capable of bearing the cupola, 
^ by framii^; that part of the section C. as at a. a. in the manner 
'"liiesented in D. it not only gives an opening for the light to illumi- 
•**« tbe inside, but gives a great light to the whole. 

" N.B. In all roofs of a great extent the wind is to be prepared 
*68inst, as strictly as the weight of the materials whith cover it, be- 
B»ue it has so great a force in storms of wind and rain, that it acts 
*ilh more violence than the materials do, they being what we may 
'b1] a steady pressure. 



" The plan D may be observed to consist of two eqnare frames of 
timber, crossing each other, and halved together, the corners of whieJi, 
and the intersections, prove a very good tie, and, at the same time, is q( 
a resisting nature, so that it becomes the chief connection in the dome, 

" I suppose this dome to consist of sixteen principal ribs, whicli ig 
a mean between the foregoing one, which has but eight, and that of 
St. Paul's, 'which ha£ thirty-two. This also may be framed with pur- ' 
lina, or may have ribs let into these principal ones, horizontally; u 
that the boards that cover it may stand upright as it were ; though I 
don't think that a material point. If the plan were to be prepared foi 
twelve principal ribs, then two equi-lateral triangles, crossing each 
other, might better suit than to halt' two squares together." 

The equilibrium and pressure of domes is very different from tbit 
of common arching, though there arc some common properties; foria 
tiieli cylindrical or cyltndroidal vaulting of uniform thickness, If th« 
tangent to the arch at the bottom, be perpendicular to the horizon, tk 
vault cannot stand, nor can it be built with a concave contour In the 
whole or in any part, and to equilibrate tlie arch whether its section 
be circular or elliptical, supposing the intrados to be given, the tno 
entreraes of the arch must be loaded infinitely high between the extra- 
dos of the curve which runs upwards, and the tangent to the arch, 
which is an assj-mptote rising vertically from each foot or estreme of 
the arch. In like manner in Ihin dome vaulting of equal thickneu, 
if the curved surface rise perpendicularly from the base, whatever be 
the contour, it will burst at the bottom. Dome vaulting, thongili 
agreeing in this particular -with common vaulting, differs essentially 
in several others, for in order to equilibrate its figure, after the con- 
vexity has been carried to its full extent of equilibrium around, and 
equidistant from the summit on the exterior side, the curvature may 
then change into a concavity ; for since the interior circumference of 
the courses is leas than the exterior circumference, and therefore what- 
ever be the pressure towards the axis the course cannot fall inwardly 
without squeezing the stones into a less compass, which is imposiiblei 
they must therefore be crushed to powder before such a ^■ault can giw 
way. Hence a vault may be executed with a convex surface inwardly 
and concave outwardly, and be sufficiently firm ; but the strongest 
ftmn of-a circular or rotative vault to carry a load at the top, is a 
truncated cone; such as Sir Christopher Wren adopted in support- 
ing the stone lantern and exterior dome of St Paul's: with regartl 
to the strength of this vault, it. is impossible to conceive any force 
acting on the summit that is capable of putting it out of equilibrium "• 
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tprefisure is communicated in the sloping right liae of the 
the cone, and perpendicular to the joints, the conic sides will 
tendency to bend to one side more than the other, (except 
■ gravity of the matenals towards the axis, but this tendency 
eracted by the abutting vertical joints). The case is very 
in dome vaulting, since the contour ia convex,. there is a 
sad vhich, if laid on the top, must burst the dome outwardly, 
■we^t will be greater as the contour a.pproaches nearer to 
3s of the arches of the two sides, or to a conic vaulting on 
! base, carried up to the same altitude, and ending in the same 
lourse. 

regard to the antiquity of domes, it does not appear from au; 
istory, that any of the ancient nations, prior to the time of the 
mperor Augustus, were acquainted with the use of tlie arch, 
equently not of the dome. It is probable that the arch was in- 
J the Greeks ; but that species of it, called domes, seems to 
^ted in Italy among the Romans or Hetnirians. The old- 
that history infomis us of, is that of the Pantheon at Rome, 
be reign of this emperor, and ia still entire. Its cavity is he- 
Ml, and enriched with coffers, and terminates upwards in an 
called the eye of the dome. The exterior siie rises from se- 
lees or steps, not vertically, but in a sloping direction, which 
t, tangent to the several internal quoins of the steps ; and 
iBtly presents to the eye a truncated segment of a sphere much 
a hemisphere. 

Rue of the temple of Bacchus is also hemispherical inter- 
it without coffers. It is row covered externally with a com- 
i which perhaps might have been the original form, a form 
tieo to be seen in the roof which covers the dome of the 
f Jupiter in the palace of Dioctesian at Spalatro in Dalmatia, 
ere of very frequent use among the Romans, as may be seen 
cnins, and in the remains of their ancient edifices. But 
tough the mother of architecture, has not furnished us with 
uample of a dome, which may be said to be built ; for that 
^ers the monument of Lysicrates is only a single stone, and 
lie but a lintel. 

«of antiquity, thedome of Santa Sophia at Constantinople 
xt in order. It was built in the reign of the emperor Justi- 
Anthemius and Isidorus, whom the emperor had selected as 
pininent of the Grecian architects. As this churdi had been 
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several times burnt, it was determined that no combustible matcruli 
should be employed in its fabrication. Antliemius had boasted to Jiu- 
tinian that he would outdo the magnificence of the Roman Pantheoji, 
by suspending in the air a much greater dome. For this purpose k 
raised four pillars on the angles of a square, distant from each 9&a 
about 1 15 feet, and nearly of the same altitude. As this chuidims 
to be made in the form of a cross, and to be vaulted with stone, it be- 
came necessary to throw arches over the pillars, and to fillupthefwir 
angularspaces between the archivoltB, gradually forming them iolos 
complete circle at the level of the four summits of the arches. Dpon 
this circular ring the dome, the first ever erected upon pendentives, wis 
raised. The pressure of the eastern and western arches was reaiBteJ 
by walls almost solid, runuing longitudinally in a meridional direclioo, 
two from the north and two from the south sides of the pillars, to ibe 
distance of about ninety feet, forming transepts. It was thought itiit 
the cylindrical walls covered with half domes, which abutted on the 
eastern and western arches, would have made a sufficient resistance 
to the pressure of the arches on the north and south ; but this m 
not the case, for the dome gave way towards the east, and aftet hw- 
ing stood a few months, it fell with die half dome on one side. Jbi' 
theraius dying, Isidorus, who succeeded to the charge, strengtheHi 
the eastern piers by filling up certain voids, 'and then turning the domS 
a second time ; but its pressure was still too great for the resistance of 
the eastern end, which was now so mtich fractured, that it gave waja 
second time before its completion, Isidorus finding still that the piuh 
was directed eastwardly, built strong pillared buttresses against tlie 
eastern wall of a square cloister, which surrounded the building, and 
thence buttresses spanning aver the void, and then turned the dome a 
third time. But though every precaution was taken to diminish its 
gravity, both by procuring light materials (which was pumice alone) 
and by reducing its thickness, the arches were so much fractuied, thit 
the architect was under the necessity of filling up the great arcailaj 
on the north and south, by other smaller ones in three storieg, 
^ese circumstances we find that professional men of thisKge were 
so well acquainted with the principles of construction in dome 
ing as those in modern times, who perhaps would have 
chained such a dome immediately over the arches and peudentiR<t.' 
and by this means it might have been secured by making its pressir^ 
incline more towards the perpendicular, as wa* tlie practice in after 
ages, first by Michael Angel o in the vastly more ponderous dome rf 
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S(. Peter's at Rome: and then by Sir Christopher Wreu in tlie interior 
dome and cone of St. Paul's cathedral. This dome of St. Sophia, 
which the Turks have preserved, is nearly 1 13 French feet diameter. 

The veneration with which the Christian world did, and still holds 
for thb church, gave stimulus to the erection of the dome upon the 
church of St. Mark at Venice, about the year of Christ 973, upon a 
Hmilar plan. 

Shortly after the commencement of the eleventh century, the dinne 
of the cathedral church at Pisa was built after the same model. 

The vast cathedral of St. Maria dei Foire, at Florence, was begun . 
in 1298 by Amolfo Lusii, who died in two years after. From the de- 
cease of this great man there was no architect to be found who could 
engage to execute the dome with which the original architect Amolfo 
bad intended to finish this edifice ; in consequence of which it stood 
for 120 years, and then a convocation of architects was assembled; 
many extravagant plans were proposed, but were all rejected. Filipo 
Braneleschi was at length chosen as the only person who could be en- 
trusted with the enterprise. He carried on the building, and com- 
pleted the dome without difficulty, in a manner truly worthy of his 
great reputation. This cupola is of an octangular shape, and of great 
elevation, far exceeding in dimensions any of the ancient Roman domes, 
and only infeTior to St. Peter's in pointof magnitude. Itis dauble,or 
fornied of two vaults, with a cavity between ; it was erected without 
centering, and isonly supported by the springing wall without but- 
tresses. 

The ciiurch of St. Peter's at Rome, the lai^est temple ever erected, 

was begun by Bramante, a. d. 1513, and carried on successively by 

Raphael, San Galio, and Michael Aogelo. The dome of this edifice, 

designed by Michael Angelo, is nearly an ellipsoid on the exterior side, 

ft rises vertically from its base, and at the height of about fifty feet 

I branches into two thin vaults, which gradually separate as they rise. 

I^hey are connected together by thin partitions dovetailed to each 

t Akell; by this means the whole is rendered extremely light and stifi'. 

St. Paul's cathedral, London, constructed by that great architect 

i mathematician Sir Cristopher Wren, was begun a, d. 1685, and 

I wmpletely finished by 1710. The dome, as we have already had oc- 

I cuion to state, rises every five feet in the altitude, has a course of long 

bricks inserted the whole thickness. " The concave was turned upon 

icenlie, which was judged necessary to keep the work even and true, 

Ihough a cupola might have been built without a centre; but it was 



observable, that the centre was laid without any atandaitls IVom belotc 
to support it; and as it was both cenlering and scaffolding, it re. 
mained for the use of the painter. Every story of this scaiibidi'ag 
being circular, and the ends of all the ledg;ers meeting as so many 
rings, and truly wrought, it supported itself." " Although the dome 
wants not butment, yet for greater caution it is hooped with iron ig 
this manner ; a channel is cut in the bandage of Portland stoitE, if 
which is laid a double chain of' iron, strongly linked together at everj 
ten feet, and the whole channel filled up with lead." The exlerioi 
dome is constructed of oak timber, and suppoited by a cone of lirick 
work, springing from the same base with the exterior dome, and sup- 
porting on its summit, or truncated end, a beautiful stone lanWn^ 
weighing 700 tons. This d«me rises higher than a semicircle; &t 
sides of its section being struck )vith centres in the base line, and 
would meet in an angle, if continued, in the axis of the dome. 

It may be proper to observe, in this place, that all the anciaM 
Roman cupolas, on the convex side, are a much less portion of ihu 
sphere than the hemisphere ; but those fi'om the completion of tke 
building of Santa Sophia, to the finishing of -St. Paul's cathedral, aie 
all surmounted domes, approaching in a certain degree to the p^o^r- 
tion of spires or towers, which were so much admired in the midiUe 
ages. Since the revival of legitimate Grecian architecture by Stewatt 
and others, the figure or contour of the Roman dome has beat 
again revived, particularly when the other parts of the building ai6 
decorated with any of the orders ; indeed exterior domes of any 
description are improper, when applied to the pointed style of ardu- 
tectnre. 

The present Pantheon at Paris, formerly the church of St. Oeae- 
vieve, is the construction of that distinguished architect SouAot Its 
dome is very lofty, and is s.nstained by four pillars arched over the 
cross parts. The angular spaces are made good with pendentives, 
which tetminate in a circular ring; upon this ring is erected the 
cylindrkfll wall, which supports the dome. In this respect it is simi- 
lar to St. Panl's. 

In the interior of the great towers, over the intersection of the croio, 
in our Gothic cathedrals, wa find domes risiog from a square baaci 
and generally pierced by two windows feu each of the four wsJli, 
whicli form beautiful groins with the intersection of the domic ceiling 
within. 

SphariCal domes have thie property, lliat they may be be iiito-sccted 



M 



CARPENTRY ANDJOINEKV. 



by cylindrical or conic vaulting in fevcry direction, and that i4ie inter- 
section will always be circles, proviiied that the axis of thfi cylinder, 
or cone, tend to the centre of the sphere. For every section of a 
:e made by a plane ia a circle, and every section of a rig'hl cylin- 
IT cone, perpendicular lo the Bxis, ia also a circle. Let the sphere 
cut 8S to make a eection of an equal diameter to a. section of the 
jrlinder or cone perpendicular to tiie axia ; then the section of die 
or cylinder, being applied to that of the sphere, so that the 
ttntres of both may coincide, the circumferences of the circles will 
wo coincide, and therefore only make one comnion line of meeting in 
ftssane plane, which is perpendicular to the axis of the cylinder, or 
k: for the right line drawn from the centre of the circle, which is 
fcieclion of the sphere, to the centre of the sphere, is perpendicular 
b the plane of this section ; and since the axis of the cylinder, or 
also perpendicular to the sanie plane, the axis of the cylinder, 
iTcone, and the remaining part of the radius of the sphere, will be in 
K Mine straight line. From this it follows, when the axis of a 
^indrical, or conic vaulting, is horizontal, and tends to the axis of a 
vaulting, that their mutual intersection must be in the cireum- 
Srew* of a circle, the plane of which wiU be perpendicular to the 
Iwrtzon, Hence the beautiful intersections of sphcro-cylindric groins, 
which are so much admired in our principal buildings, and which 
never tsA to strike the mind, and excite its admiration. For t9 
people who view such forma of groins, it appears, at first sight, that 
'he intersection will incline towards the vertical axis of the sphere al 
'lie top; but upon reflecting upon the properties of the sphere, they 
*ill soon discover that the intersection is in a plane perpendicular to ■ 
lie horizon. 

From the above principle, any building having a polygonal base, 
'nay be made to terminate in a circle, and to sustain either a cupola 
w cylindrical wall ; for if the tops of the aide walls of the polygon 
*re brought to a level, and equal segments of circles raised on the 
*op, meeting each other in the lines of intersection of the aides of the 
Potygon, the segments being either semicircles, or less portions ; and 
•f the angular spaces between these circular headed walls be made 
ewdlo the level of the summits of the arches, so as to coincide with 
IJiK circumference of a circle, which is a great circle of the sphere, 
ftey will terminate in a circular ring at the level of the summit of the 
Arches, and be portions of a t phere, which our workmen call span - 
Jrale, and the French pendentivea. Upon the circular ring a cornice 
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is generally laid, and on the cornice a cylindric wall, or dome, of any 

dcBcripUon is raised. 

In the practice of building, the figures 'of the plans of opartmeDU 
on which circular domes may be created are generally square* or oc- 
tagons, and the pendeutives are generally equal in number to the 
angles of the walla ; but this is not necessary, for arches may be 
thrown across the angles to double the number of the sides of the po- 
lygon, and to preserve the equal sides ; then over .the middle paid 
the walls may be built equal, and similar arches, touching those aoxM 
the angles at the bottom, and having their summits in the same level. 
Instead of walls, piers may be carried to a proper height upon each 
angle of the polygonal plau, returning on each side of the angle ; then 
over every two adjacent piers, on each side of the polygon, let arcbi- 
volts be turned, and the spandrils filled in to the level of the summit) 
of the arches, or archivolts, a» before, and the termination will be a 
circle on the inside, as has been observed. The under bed of the cor- 
nice is not always laid on a level with the top of the archivolt ; but 
the spheric surface is sometimes continued another course, or two 
courses, with brick or atone work ; then over this a cupola or cylindri- 
cal wall may be raised. In this manner the piers of the vestibule of Sh 
Paul's cathedral, London, have archivolts thrown over them, on each 
side of the octagonal plan, resting upon every two adjacent piers, 
forming eight arcades below, then the spandrila are filled in with spheric 
portions to the summits gf the archivolts ; upon this circular level 
is laid the entablature, which supports upon its cornice the whispering 
gallery; the cylindric wall is then carried up to the base of tiiti done. 
St Stephen's church, Walbrook, is a beautiful example of a dome, 
supported upon eight arcades, the arches of which are sustained bj 
the same number of insulated columns ; the area of the vestibule U 
square, but the columns are so disposed in the sides of it, as to form an 
equilateral and equiangular octagon ; the entablature, supported by the 
columns, is also formed upon a square plan : the archivolts betweea 
every two contiguous columns form on the plan an octagon : and the 
spheric spandrils, being made up to the level of the summits of the 
archivolts, form at last a complete circle ; on this circular level is laid 
the cornice, which is at last surmounted with the dome and lantern. 

We now proceed to another branch of our subject. A ioffii, in 
theoretical carpentry, signifies the covering of any surface whatever. 

Let it be required to draw a soffit m a straight wall, fluingfromthe 
jambs and level at the crown. 
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' " A is the plan of the wall ; B is a Bftnicircle on the outside ; and 

Cis an ellipsis in the inaide, traced from B, or obtained by the tram- 

; "d. Draw Ite lines ae,bf, and A h, all perpendicular to "a 6, the 

^ »de 6f the flue of A ; then take half the compass of B, and lay it on 

. k/; in D likewise, take half the compass of C and lay it from a to 

c-inD, and through the points e and /draw a line to cut the line khh, 

- Ac; to A, and continue it to j' ; put your compass in the centre of 

the flae at A, and with the otlier extreme point, describe the quadrant 

])!, 3, 4, 5, which is divided into live equal parts, and draw ordinates 

fii,-4 A, 3 A, &c. ; then take one of the divisions of the semicircle B 

ud set the foot in 6 ; make the small arch at 1, and take A 1 fran 

Ac centre of the flue in A ; then put the foot of the^ompass in A, in 

Ac soffit, and with the other foot cross the small arch at 1, and with 

1)k aforesaid division of B, set the foot of the compass in 1 in the 

*(dlt D, and describe the small arch at 2 ; then take A 2, in the centre 

of the flue, and set that to its correspondent A 2 in D, and by this 

ocaas you will get one half of the soffit; put the foot of thecom- 

{Vu in h, and with the other extreme A draw a drcle, A, ^, A ; put 

™c foot of the compass in g, and with the distance, g, A, that is.from 

J? to A, the centre of the flue, describe an arc from A to A, and draw 

^ line, A A where these two arcs intersect ; then set the divisions of 

^ A A, &c.~ on A A, and describe the other half in the same manner, 

*^ W lie outline of the soffit will be completed. 



A centre is a temporary frame of timber used in the construcfiS 
of an arch vault, or dome of masoory. Its use is merely to sustu 
the materials till tlie work ia crowned by the key-atone, when, trvn 
its nature, it needs no farther support. 

In constructing a centre, regard is to be had, first, to stability, t* 
prevent the possibility of ita sinking or rising, from the pressure »«: 
its crown or haunches; and, secondly, to economy, in using nomor* 
wood than is necessary for this end. The disastrous consequences 
however, of a too slight framing, will incline every prudaot man ii 
detennining, as nearly as possible, the requisite degree of strengtl^ 
to allow too much rather than too little material; at the same timers 
collecting that a small quantity of timber, skilfully employed, will t^ 
more effectual than twice the quantity put together without regard t- 
the different degrees of pressure, and that a few additional pieces, ap» 
plied in certain parts, may not only increase the strength of (Ik 
framing, but actually weaken it, by destroying the harmony of t!»- 
rest. It will therefore be our business to consider the exigencies c 
the case, and the best methods of supplying them. 

In a senii'circular or semi -elliptical arch the stones may be raised C 
the height of thirty degreaa wilhout support ; thus far, therefore, iti 
framing will experience no pressure, but there are one hundred bin 
twenty degress left, the weight of which, in large arches, must, uadc 
any circumstances, be very considerable. Supposing a BemidrculE 
arch to be twenty feet in diameter, one hundred and twenty degree 
will measure 20'9 feet; the pressure of which, supposing the Mens 
to be dghteen inches square, and of freestone, whose specific gravit:; 
is 2,532, will be about ^xty-six hundred weight and throe quarters o 
each rib. In larger arches, the pressure '& more thao proportionati_ 
increased. 

Monsieur Pit»t, a French writer, about a century ago, is one of th» 
{Hincipal authors who have treated on this subject. As bis prince 
pies are too valuable to be omitted, we shall here detail them. 

It has been already mentioned, that the arch-stones need little ^ 
no support till they rise to the height of thirty degrees. M. Pid" 
then extends a stretcher from side to side, the extremities of which (kJ 
supported by struts proceeding from the springing of the arch (see,^ 
1, plate X). The stretcher is supported in the centre by a king pcw 
connectcdat the top with two spars proceeding from the estremtties of 
the stretcher. 

A_bout midway between the king post and arch, on either side, tie 
stretcher is again supported by struts proceeding from the springing 
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the arch, which are connected by a tie-beam under the stretcher^ 
^ich adds considerably to its strength ; from these the king post de* 
'G% additional support, by two .struts meeting in about its centre; 
ese are joined to the upper struts by transverse pieces, which pro- 
&d to the arch line. 

Pitot intended this centre.for an arch of sixty feet span ; the arch- 
31168 seven feet in length ; and the weight of a cubic foot he reckons 

cne hundred and sixty pounds. Then, as there . will be no force 
:eTted on that part of the frame which is below C, the part to be 
pported will be fifty-three feet long, by 3ev6n broad, and three 
ick. The weight, therefore, wjll be 53x3x7x160=178080 
unds. 

To determine the area between the two parallels C c,jfgy the line/ ^, 
rfendicular tr, che diameter AB, is 13 J, the ba^. -« 9 J, and C/, 
rpwidicular tJ it, is seven feet, the area is 33 J feet ; C c, the base 

the triangle C/c, is 7-2 ; and /c is 7 ; the area is 26, and the 
IR^nce is 8^. If this difference had been the excess of the trian- 
5 eye, above the triangle Cfg, it would have been a pressure 
On the frame ; but as it is the reverse, the pressure is upon the 
t:i.tment. It is necessary to observe this distinction, in order that an 
I;:iece88ajry expense of materials and labour may not be incurred 
k!«ie it is not required. 

It noiw becomes proper to inquire, what strength of materials is re- 
iti$/^ to support this weight. 

Ct has been laid down as a principle that the different pieces of tim- 
r composing an arch, act upon each other by their absolute strength ; 
t that they are liable to the transverse fracture, in proportion to the 
L^^ of the piece. In a span of sixty feet, the length of the piece 
•3r be seven feet, without materially diminishing its strength, in re- 
dng it to the round ; and by experiment we learn that the relative 
ength of seven feet by eight inches square is 47649Ibs. We 
ow also from experiments, that the strength is proportioned to the 
pth, though care should be taken for so {N^oportioning the breadth 
thickness, that the arch may be prevented from warping, the abso- 
:e strength being neaiiy according to the principle of the before 
-iitioned experiment, as the squares of the depth. The absolute 
Higth to the relative force, ha$ been found by some to be in pro- 
Itkm of rixty to one, but by others to be only as forty-two to one : 
d absolute strength of the plank (one inch thick and twelve i^ehe^ 
4e) is ]891Q31bs.; if the same were two inches thick^ it would still 
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be no more than 189163. But, if it were eight inches aquar», iheu 
every seven feet of the arch might be broken with 1891631bs. weig),(. 
We have found, however, before, that the whole weight of tie arch is 
only 178080 pounds, which is 11080 pounds less in weight, than tliU 
part of the frame is capable of bearing, and as seven feet ia only aboul 
one seventh partof fifty-three, the frame is sufEciently strong to suppon 
the entire weight ot the arch, when that weight is divided eqaaUj 
along its own length. This is not the case with the centre (tmecS 
an arch, as it is loaded at one place, and not at another ; it is tben- 
fore apt to yield between the parts where the waght is heaviest, the 
form of the arch is consequently changed ; for the centre frame ii 
not limited merely to supporting the arch, but to keep and presemil 
in its true form, and therefore some struts may be necessary to prevent 
its putting the arch out of shape. To remedy this, where the atcb 
begins to press upon the frame at C, draw the cord line C c, fy.S, 
which acts as a tie beam to the arch from C, at thirty-five d^TMs, 
to c, at fifty-one degrees ; as beyond this, if the arch frame li»5 Eiltaed 
its form, it will require it, at least, the force of the tie will have a len- 
dency that way. All that part of the arch, where ila weight b^n? 
to flatten the frame, as at 2, draw the stretcher 2 2, which likewise 
acts as a tie beam, while it affords support to the bridle 1 , on one side,. 
and to 3, the bridle on the other side, from D d ,- and thus the arcli 
ed, is prevented from sinking by the tie beams c d. This will efibc- 
tually prevent any yielding of the frame, notwithstanding the mmait 
pressure of the materials composing the arch. 

The relative proportions of the strength of oak and fir, have bW 
nearly ascertained by experiments made by different philoB<^beffli 
though the results of these experiments do not in all insta&cec exactly 
agree. We will take that of Buffon, which is three-fifths. Now to 
reduce a frame of oak, to one of fir of equal strength, divide eighl 
inches, the diameter of the oak, by three-fifths the relative strength of 
fir, which gives one and one-third inches. If we allow one and one j 
balf inches, then the depth of the frame will be nine and one half I? ] 
two and one half inches. In this way the strength of the fir arch i« I 
rendered equal, and by the additional allowance, superior to lheo» I 
in strength, at a less expence in wood and workmaiiahip. 

M. Pitot allowed the rings of his arches to consist of pieces of 
oak, twelve inches broad and six thick. The stretcher CD, is twelw 
inches square ; the straining piece CG, is likewise twelve iuche» 
I the lower stmts are eight inches by ten; the king post is 
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I tWeive inches square ; the upper struts are ten by six ; and the ridges 

fwe twenty by eight old French measure ; which dimensions may be 
■very easily accoramodated lo English measure, by observing that the 
old French inch is equal to 1-0657 English inches. 
■I Pilot allows the sqnare inch to carry 8650 pounds, that is, one half 
It of the absolute strength, which is acertained by experiment to be about 
I) 17300 pounds, and not the square of the diameter, which would be 
r only 16000 pounds. But on account of knots he reduces it to 
I 7200 pounds per inch. He then computes the whole load upon the 
^frame to be 707520 pounds, which is the weight of the whole arx;h 

! stones, supposing eacli stone to be three feet broad, and the whole lo 
press upon the frame, which comes very near. Pilot also supposes 
the weight that resists upon the center to be eleven -fourteenths of Ihe 
nhole weight, but assigns no reason for his conjecture. Mr. Couplet 
■usumes that it presses by four-ninths. Our readers, however, have 
lit in their power to examine the principles, and judge for themselves. 
■ Figure 3, is the centre of the bridge at Orleans constructed by 
Bupeau, who dying before the work was completed, the execution of 
it was entrusted to Perronet. It is considered one of die boldest 
lientrss ever constructed in Europe. Tlie form of the arch is elliptical, 
the span being 100 feet, and the height 30 feet : the arch stones are 
rix feel in length. 

Before the completion of the work by Perronet, he found the arch 

l| and frame give way, for which reason he strengthened the centre 
ftame, by continuing the strut. By forming the base of the triangle 
1, 2, 3, on each side, his frame was rendered sufficiently stitT, and 
the inner part below A B, became entirely superfluous. The weight 
that presses on the arch is great, owing to the length of the arch 
Bone, and the flatness of the arch. That part of the arch which 
presses, contains about fifty-seven degrees, and measures 88-87 feet. 
Hence, admitting the length of the arch stone to be six feet, and its 

' width three, we find the solid to =1596-6, and its weight, (supposing 
u before, the weight of a solid foot =160 pounds) to be 255456 
pounds. The length of each plank of Ihe truss being 7 feet, and Ha 
Other dimensions 12 by 2, the strength is 189163 pounds. The weight 
for every 7 feet in length of the arch, is one-third of this, viz. =63054 J- 
3»uiid3, and in 88 feet, there are 756652 pounds to support 255456 
'jxiundfl, which renders tlie arch more than three times stronger, with- 
'oot making any allowance for the strengtli of the arch, being the mean 
'of the splitting force and transverse section ; the tie beams will be of 
great use in stiileaing the frame. 
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Figure 6, represents the centres of the bridges. at Nogent.and 
liayence by the same architect (Perronet). 

The centre used at Nogent, was 90 feet span, and 28 feet h%h; 
the centres used at Mayence, was of greater dimensions, and we' shall 
therefore here consider the weight to be supported. The arch from A 
to C, measures 42 feet, and the arch stone 4^; now admitting* the 
arch stones to be 3 feet broad, they would amount to 567 solid feet, 
which, at 160 pounds per foot, is equal to 90720 pounds. This is 
but little more than one half of the semicircular arch ; and, although 
it is flatter, the weight is so much the less, that no additional strength 
is necessary to be given to the frame delineated in Figure 2, for the 
60 feet span. The strength of the materials for the 90 feet arch, is 
like\nse sufficient ; that it may be rendered more stiff. On account of 
its greater extent, a tie beam 1, 4, 3, 4, may be added on each aide 
of the arch, as*is represented by the dotted line. 

In the centering used by Perronet, it appears that notwithstanding, 
the superabundance of wood employed, the frame was so much affecttdi 
and rose and sunk so much, that the arch deviated considerably fron 
its intended form. 

Figure 4, is the centre used in the erection of Blackfriars'-bridge, 
London, of which Mr. Mylne was the architect. 

The span in this instance is 100 feet, and the form elliptical; the 
arch stones from the haunches are 7 feet; but gradually decrease in 
length from the haunch to the key stone. 

The principles of this centre will be easily seen from a view of the 
figure ; it consists of a series of trusses each supporting a point is 
the arch, the principal braces having their lower extremities abutting 
below, at each end of the centering, on the striking plates, and at the 
upper end, upon apron pieces, which are bolted to the curve that sup 
port bridgings, for binding the pieces which compose them togethei at . 
their junction. This centre labours under a great disadvantage, firois 
the frequent intersection of the principal braces with one anoth^ 
The ingenious Mr. Mylne, made use of the following method of easing 
or disengaging the centre frame from the mason's work. Each end of 
the truss was mortised into an oak plank put in- the lower part as in 
the figure, a similar piece of oak was placed to receive the upper pCtt 
of the posts. The blocks rested upon these posts, but were not 
morticed into them, pieces of wood being interposed instead. The 
upper part of these pieces was cut similar to the lower part of the 
other ; the wedge E intended to be driven betwixt them, was notched 
as the figure shews, and filled up with small pieces of wood, in order 
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to preyent the wedge from sliding back by the weight of the arch ; 
'wrliich not only appears from the figure as a likely circumstance, but 
eventually happened. 

l^hen the time for striking the centre arrived^ the inserted pieces 
oi wood were taken out, and the wedge, (prepared for driving back, 
by being girt with a ferule round the top,) Was leraoved by h piece of 
iron driven in with the head, so brodd as to cover the whdle of the 
ivood. A plank of wood after being sheathed with iron, in the 9ttme 
manner at the one end, was suspended, so that it could act freely in 
driving back the wedge to any distance, howevef small, and with cer* "" 
tainty. Thus by an equal gradation, the centra was eased fit>m the 
arch, which appeared to have been so equally supported throughout 
the whole of the operation, and the arch stones so properly laid, that 
it did not sink above one inch. 

The method of centering proposed by Mr. Telfprd for the bridge 
over the Menai Straits, as totally differing in principle from the 
common form, may be not improperly mentioned in this pl^e. 

The following extracts ate from his '^ R^ort to a committee of the 
House of Commons, on the construction of a bridge over the Menai." 
The centering, &c. are shown in fig. 6, and part at large in fig. 7. 

** Hitherto the centering has been made by placing supports and 
^^orking from below, but here I propose to change the mode, and 
^v-ork entur^ from above ; that is to say, instead of supporting, I 
>*^ean to su^end the centering. 

** I propose, in the first place, to build the masonry of the abut- 
"^ents as far back as AB, CD, and in the particular manner shewn 
iQ the section. 

** Hating carried up the masonry to the level of the road way, I 

propose, upon the top of each abutment, to construct as many frames 

*• Uiere are to be ribs in the centres, and of at least an equal breadth 

^ith the top of each rib. These frames to be about fifty feet high 

^^^H)»ve the top of the masonry, and to be rendered perfectly firm and 

*^Ure, That this can be done, is so evident, I avoid entering into 

^^©tails respecting the mode. These frames are for the purpose of 

^^c^iving strong blocks, or rollers and chains, and to be acted upon 

"y windlasses, or other powers.. 

** I next proceed to' construct the centering itself: it is proposed to 
^ made of deal baulk, and to consist of four separate ribs, each rib 
insisting of a continuation of timber frames, five feet in width 
Across the top and bottom, and varying in depth fh)m twenty-five feet 
Hear the abutment, to seven feet six inches at the middle or crown. 
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Nest to the face of tbe abutment, one set of frames, about fitly feet 
in length, can, by means of temporary scaffolding and iron chaio^ 
bars, be readily constructed and fixed upon the masonry offsets of th^ 
abutment, and to horizotttal iron ties laid in the masonry for thv^ 
purpose. A set of these frWes, (four in munber), having been Axoff 
against the face of each abutment, they are to be secured togiether b^ 
cross and diagonal braces ; and there being spaces of only six feel ei^; 
inches left between the ribs, (of which these frames are the commence 
ment), they are to be covered with planking, and the whole converlfd 
into a platform fifty feet by forty. By the nature of the framing, and 
from its being secured by horizontal and suspending bars, 1 presume 
every person accustomed to practical operations, will admit ihal these 
platfoims may be rendered perfecdy firm and setSire." 

" The second portion of the centering frames having been piwi- 
oualy prepared and fitted together in the carpenter's yard, are brougbl 
in separate pieces, through passages purposely left open in the ma- 
sonry to the before mentioned platform. They are here pm togelher, 
and each frame raised by the suspending chain bars, and other meuU, 
so that the end which is to be joined to the frame already fised, shiU 
rest upon a small moveable carriage. It is then to be pushed fbrvard, 
perhaps upon an iron rail-road, until the strong iron forks which are 
fised upon its edge shall fall upon a round iron bar, which fonnalhe 
outer edge of the first, or abutment frames. When this has bew 
done, strong iron bolts are put through eyes in the forks, and dw 
aforesaid second portion of frame-work is suffered to descend to io 
intended position, by means of the suspending chain bars, until i( 
closes with the end of the previously fised frame like a rule-joinli 
Admitting the first frames were firmly fixed, and that the binge p'"'' 
of the joint is sufficiently strong, and the joint itself about twenty 
feet deep, I conceive that even without tbe aid of the suspending ban 
that this second portion of the centering would be supported ; but we 
will for a moment suppose that it is to be wholly suspended. It is 
known by experiment, that a bar of good malleable iron, one inch 
square, will suspend 80000 pounds, and that the powers of suspen- 
sion are as the sections ; consequently a bar of one inch and a half 
square will suspend 180000 pounds ; but the whole weight of this 
portion of rib, including the weight of the suspending bar, is only 
about 30000 pounds, or one-sixth of the weight that might safely ta 
suspended. And as I propose two suspending chain bars, to earh 
portion of rib ; if they had the whole to support, they would only 1* 
exerting about one-twelfth of their power, and considering the l"*" 
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portion of the weight which rests upon the abutments, they are equal 
kIso to support all the iron work of tLe bridge, and be still within 
tbur power. 

" Having thus provided for the second portions of the centering a 
degree of security, far beyond what can be required ; similar opera- 
tions are carried on from each abutment, until the parts are joined in 
the middle, and form a complete centering, and being then braced 
together, and covered with planking, when necessary, they become 
one general platform, or wooden bridge, on which to lay the- iron 
work. 

" It is, I presume, needless to observe, that upon such a centering or 
platform, the iron work, which it is understood has been previoualv 
fitted, can be put together with the utmost correctness and facility; 
the communications from the shores to the centering, will be through 
the before mentioned passages left in the masonry." 

When the main ribs are fixed, covered, and connected together, 
the great feature of the bridge is completed, and " when advanced 
thus far," (proceeds Mr. Telford,) " I propose (though not to remove), 
yet to ease the timber centering, by having the feel of the centering 
ribs, (which are supported by offsets in the masonry of the front of 
the abutment), placed upon proper wedges ; the rest of the centering 
to be eased at the same time, by means of the chain bars. Thus the 
hitherto dangerous operation of striking the centering, will be rendered 
gradual, and perfectly safe ; insomuch that this new mode of suspend' 
ing the centering, instead of supporting it from below, may, perhnp-i, 
hereafter be adopted as an irapiovemetit in constructing iron bridges, 
even in places not circumstanced as are the Menai Straits. Although 
the span of the arch is unusually great, yet, by using iron as a material, 
the wdght upon the centre, when compared with large stone arches, 
is very small, taking the mere arch stones of the centre arch of Black- 
friars-bridge at 156 x 43 x 5, equal to 33540 cubic feet of stone, it 
amounts to 2236 tons; whereas the whole of the iron-work in the 
main ribs, crpss plates, and ties, and grated covering plates, that is to 
say, all that is lying on the centering at the time it is to be eased, 
weighs only 1791 tons. It is true, that from the flatness of the iron 
arch, if left unguarded, a great proportion of this weight would rest 
upon the centering; but this is counterbalanced by the operation of 
the iron ties in the abutments, and wholly commanded by the sus- 
pending chain bars." 

We have now to consider the subject of the strength of timl>er, one 
of the most important in the art of carpentry j since without n due 
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regaid to it, no erections can possibly ' be made, but what dq^end 
sokly on change for their success. Yet, of all the branches ^ the 
science of architecture, none, perhaps, has received so little eliioM»' 
tion from the investigations of the learned. Nor will the cause of this 
seeming neglect appear proUematioal, when it is considered that these 
is noine requiring such vast and expensive apparatus, more close and 
contmued application, or more judgmeM and practical experience te 
obtain any decisive conclusions. Accordingly, in our own country^ 
. experiments have never been niade on a scale sufficiently large to be 
of much importance as a guide in practice ; and we owe to the liber- 
ality of the ancient monarchy of France nearly all the knowledge we 
possess on this most interesting subjects Messrs. Bufibn and Du Ha^ • 
mel, about ihe middle of the last century, were directed by this go^ 
vemmmt to make a variety of experiments ; they were furnished widi 
ample funds and apparatus, and all the forests of France were at their 
disposal for subjects. The reports of M. de BufiTon may be found m 
the Memoirs of the French Academy for the years 1640, I74I9 1-742 
and 1760; and those of M. Du Hamel in his work, '< Sur r£xpk)ita> 
tion des Arbres, and sur le Conservation et la Transp(Mtation de BoiSf'^ 
The essential parts of them we shall notice presently. 

The investigations of an individual^ however, cannot be eiqpeeted 
to establish a science, especially one of so complicated a natuie as 
this: and it is no imputation on the talents (confessedly great) of 
these gentlemen, to say that we are still in want of fixed and decasivs 
principles for the economical and advantageous employment of timber 
for the purposes of carpentry. 

The strength of all bodies consists in the cohesion of their parti- 
cles, and as this cohesion admits of many modifications in its various 
appearances, of hardness, elasticity, and softness, the texture of bo- 
dies must be taken into account before we can arrive at mathemadcal 
demonstrations on the subject-; and the experiments recorded, - have 
been, for the reasons before assigned, so few, limited, and doubtful, as 
to produce no principles, On which to ground our future calculations^ 

A general idea of the force of the attraction of cohesion may be 
obtained from the instance of a lever, in which, by the compression of 
one end a strain is occasioned in a distant part. In order to under- 
stand its nature with precision it will be necessary to review, such 
general laws as are immediately necessary as a guide in mechanical 
operations. 

First. We have presumptive evidence to prove, tlMit all bodies aie 
elastic in a certain degree, that is, when their form or bulk is changed 
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by certain moderate compressions, it requires the continuance of the 
force producing the change, in order to continue the body in its altered 
state, and when the compressing force is removed, the body recovers 
its original form and tension. 

Secondly. That whatever may be the situation of the particles com- 
posing a body, with respect to each other when in a state of quies* 
cence, they are kept in their respective places, by the balance of 
opposing forces. 

Thirdly. It is an established fact, that every body has some degree of 
. compressibility, as well as of dilatability ; and when the changes pro- 
duced in its dimensions are so moderate, that the body completely 
recovers its original form on the cessation of the changing force, the 
extensions or compressions, bear a sensible proportion to the extend- 
ing or compressing forces; and, therefore, the connecting forces are 
proportioned to the distance, at which the particles are diverted, or 
separated, from their usual state of quiescence. 

Fourthly. It is universally observable, that when the dilatations have 

. proceeded to a certun length, a less addition of force is afterwards 

•officient to increase the dilatation in the same degree. For instance,^ 

• when a pillar of wood is overloaded, it swells out, and small crevices 

appear in the direction of the fibres. After this, it will not bear half 

of the previous load. 

Fifthly. That the forces connecting the particles composing tangible 
or solid bodies, are altered by a variation of distance, not only in 
degree, but also in kind. • 

Having now enumerated the principal modes, in which cohesion 
confers strength on solid bodies, we proceed to consider the strains to 
which this strength may be opposed. 

These strains are four in number, viz. — 

First. A piece of matter may be torn asunder : — to this strain king 
posts, tie beams, stretchers, <&c. &c. are liable. 

Second. It may be crushed : — as in the case of pillars, truss beams, 
Ac. &c. 

iTiird. It may be broken across, as may happen to a joist or lever 
®^ any kind, or 

JP'ourth. It may be wrenched or twisted, as is the case with the 
*^le of a wheel, the nail of a press, &c. &c. 

^^ith respect to the first strain, it may be observed, that it is the 
•**^plest of all strains, and that the others tire but modifications of it; 
\^ ^Deing directly opposed to the force of cohesion, without being 

iiienced) except in a slight degree, in its action, by an^ particular 
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circamstances. When a body of considerable lengthy such as a lope^ 
' or a rod of wood, or metal, has any force exerted on one of its end% 
it will natarally be resisted by the other, from the effect or operatioo 
of cohesion. When this body is fastened at one end, we may conceiTe 
all its parts to be in a similar state of tension, since all experimeats 
on natural bodies concur to prove, that the forces which connect their 
parUcleSi in any way whatever, are equal and opposite. 

If, therefore, the cohesion be equal, that is, if the body be of ahomo^ 
geneous texture, the particles will be changed from their natural slaie^ 
and separated to equal distances. Of course the connecting poweq 
of cohesion thus excited and exerted, in opposition to the strainiog 
force, are also equal. This force, therefore, may be so increased ^ 
gradually to separate the particles of the body more and more fixm 
each other : and, in a relative proportion, the power of cohesion vill 
be weakened, till a fracture ensues, and the body itself is quicklj 
broken in all its parts. If the external force be only sufficient to pro- . 
duce such a curvature on the body that when it is withdrawn it will re- 
cover its former state, it is clear that;^ this strain may be repeated » 
often as is required, and that the body which has withstood it oaoe, 
¥rill always withstand it. It should be borne in mind, however, thai 
we here speak only of occasional strains, for it is a fact no less ivdl 
known than important, that a body will not suffer a permanent stnm 
of more than one half of what it will bear when first imposed. 

In stretching and breaking fibrous bodies, though the visible extcn*- 
sion is frequently very considerable, it does not solely arise from 
increasing the -distance of the particles composing the cohering fib; 
but is chiefly occasioned by drawing the crooked fibre straight. ■T 
this respect a great diversity prevails, as well as in -the powers req 
to withstand a strain. In some woods, such as fir, the fibres o 
which the strength most depends, are very straight, and woods of thS^ ^ 
nature, it should be remarked, are generally very elastic, and bresfc-35 
abruptly when oVerstrained ; others, as oak, have their resistii»- ^ 
fibres very crooked, and stretch very sensibly when subjected to *. 
strain. These kinds of woods do not break so suddenly, but exhib:^^ 
vbible signs of a derangement of texture. 

With respect to the absolute force, it seems hardly necessary t^^ 
mention, that the trunk of a tree is formed of numerous longitudinal' 
fibres, which, by annual growth, are formed in rings, or nearly in &^ 
form of concentric circles. These, by their united force of cohesion/, 
resist separation, and the strength, therefore, is proportioned to th^ 
area of the section opposed to the resisting force. 
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3 following are a few useful facts concerning the tenacity of 
: — H id generally agreed that the heart of a tree is the weakest 
md that this weakness increases with the age of the tree. The 

denied by Bufibn, who, however, does not prore his assertion, 
i outer fibres, called the blea, are also weaker than the rest. 
i wood is stronger in the middle of the trunk, than at the root,* 

springing of the branches, and the wood of the branches is 
T tlian that of the trunk. 

3 wood on the northern side of European trees is weaker than 
ity and that on the southern is the strongest. 
I heart of a tree is never in its centre, but always nearer the 
side, and the annual plates are consequently thinner on that 

The tree is strongest where the annual plates are thickest ; the 
I of which is, that the trachea, or air-vessels, which form the se^ 
HI between these plates, are weaker than the sim{^ ligneous 

m the experiments of Muschenbroek we have tome useful in- 
tktoi as to the absolute strength of different woods. They were 
med into convenient slips, and part of the «lip was cut away to 
laUelepiped, one-fifth of an inch square, and therefore the 
y-fifth part of a square inch in section. The following is the table 
bkh the number of pounds denotes the absolute strength of a 
ce inch. 

Pounds. 

• Locust tree . . . r 20100 

Jujeb 18500 

- Beech and Oak 17300 

Orange 1^^^^ 

- Alder 13900 

Elm 13200 

Mulberry 12500 

Willow 12500 

Ash 12000 

Plum 11800 

Elder 10000 

' Pomegranate ^750 

Lemon ^^ 

Tamarind ^'^^ 

affon, however, says, in contradiction to this, that healthy treat are eei- 

hr ftronsest at the root end. 

2 I 2 



..%d 



484 CARPENTRY AND JOINERY. 



M%»ckenkroeW9 ExperimenU. 



Poiuidfc 

Fir 8330 

Walnut 8130 

Pitch pme . . / • . 7650 

.Quince 6750 

Cypress 6000 

Poplar 5500 

Cedar 4880 

It should be observed that the writer assigns a much greater tenact^ 
to these woods than others who have treated on the subject ; the rea* 
son for the great difference however is, that he gives the weight that wiD 
just tear them asunder ; while others, as Mr. Emerson, give that whkdi 
may be suspended to them with safety. 

Muschenbroek, gives a very minute detail of his experiments on 

the ash and walnut, in which he states the weights required to tear 

asunder slips taken from the four sides of these trees, and on each j 

side, in a regular progression from the centre to the circumferenoa 

The numbers in the foregoing table corresponding with these tivo 

woods may be considered, therefore, as the average of more than &tf 

trials of each. He mentions also that all the other numbers were 

calculated with the same care. For these reasons some confideooe 

may be placed in the results ; though they carry the degrees J 

tenacity considerably higher than those enumerated by some othec 

writers. This gives 8640 for the greatest strength of^a square inch, I 

which is much inferior to Muschenbroek's calculation. To the foxft' 

going table may be added : — 

Pounds. 

Ivory 16270 

Bone 5250 

Horn 8750 ' 

Whalebone 7500 

Tooth of sea calf 4075 

These numbers express something more than the utmost attractte 
of cohesion, the weights are such as will very quickly, (that is in a 
minute or two,) tear the rods asunder. In general it may be obaerveJ, 
that two-thirds of these weights will greatly impair the strength after 
a considerable time, and that one half is the utmost that can remwi 
suspended at them, without incurring the risk of their demolition; 
andtm this calculation of one-half of the nominal weight, the en- 
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should reckon in all his constructions ; though, even in this 
, there are great shades of difference. Woods of a very straight 
uch as fir, will suffer less injury from a load which is not suf- 
to break them immediately. 

Emedbn mentions the following as the weights, or loads, 
maybe safely suspended to an inch square, of the several bodies 
er enumerated. 

Pounds. 

Iron 76400 

Brass 35600 

Hempen Rope 19600 ^ 

Ivory 15700 

Oak, Box, Yew, and Plum tree . . . 7850 

Ehn, Ash, and Beech ^6070. 

Walnut and Plum 5360 • 

Red^fir, Holly, Elder, Plane, and Crab . 5000 
Cherry and Hazel ....... 4760 

Alder, Asp, Birch, and Willow «... 4290 

Lead 430 

Freestone 914 

ingenious gentleman has laid down as a practical rule, that a 
!r whose diameter is six inches, will carry, when loaded to one« 
of iti absolute strength, as follows : — 

Iron 135 

Good rope 22 \q^^ 

Oak ... 14 

Fir 9 

bave next to consider the compression of timber : theoretically 
g, the positive strength of a body suffering under compression 
ir a relative proportion to the area of its section : it is abso- 
Impossible for a piece of timber to be so straight, and the weight 
upon it so equally disposed, as to press in a direction precisely 
licular upon each fibre. If therefore we conceive the smallest 
cting transversely it will be easily imagined that the length 
« much to do with the strength. 

nt has shown that the force required to crush abody, is nearly 
j.that which will tear it asunder. He observes, also, that it 
s something more than sixty pounds on every square line, to 
. piece of sound oak; but this rule is by no means general 



486 CARPENTRY AKD JOINERY. 



Glass, for insUnce, wiU carrrj a hundied tinies more on it than oahi 
m thb way, bat will not bear suspended above four or five times i^ 
much. Oak will suspend a great deal more than fir, but fir^as a pilki^ 
will carry twice as much. Woods of a soft texture, although thft^ 
may be composed of very tenacious fibres, are more easily crushed hv 
the load upon them. The sc^tness of texture is chiefly owing to tb 
crooked nature of thdr fibres, and to the existence of .considenbh 
▼acuities between each fibre, so that they are more easily bent m a 
lateral direction and crushed. When a post is overstrained by its 
load, it is observed to increase sensibly in diameter. 

The first author who has considered the compression of colomns j 
with attrition, is the celebrated Euler, wha published in the Berik ij 
Memoirs for 1757, his theory of the strength of columns. The generri j 
proposition established by this theory is, that the strength of prismatic 
columns is in the direct quadruplicate ratio of thelf diameters and tlia 
inverse ratio of their lengths. He prosecuted this subject in the Pe- 
tersburgh CommeK|taries for 1778, confirming his former theory. 
Muschenbrotk has compared > the theory wfth experiments, but the 
comparison has been very unsatisfactory, the experiments neither oon- 
firming nor positively negativeing the theory. 

The next and most common strain to which bodies are exposed, k 
that which tends to break them across. 

In strains of this kind it frequently happens, that the power ef a 
lever is exerted in addition to the positive force of the strain. 



M«L^ 




Let ABCD, in the above diagram be supposed to represent th 
vertical section of a prismatic solid, projecting horizontally^ ftoa • 
wall in which it is firmly fixed; and let a weight be hung on it I* 
B, or let any power act at B, in a direction perpendicular to AB. 
— Let this body also be considered to possess insuperable strength hi 
every part, except in the vertical section D A, perpendicular to to 
length, in which section only it must break. — Let the cohesion be 
uniform throughout the whole of this section ; that is, let each of (W 
adjoining particles of the two parts cohere with an equal force/ 
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lere are two ways in which it may then break. The part A B C D, 
ly simply slide down along the surfnce of the fracture, xrovided the 
wer acting at B, be equal to the accumulated force which is eierted 
f every particle composing the aection, in the direction A D. But 
t this be supposed as effectually prevented by something supporting 
e point A. The action at P, tends to make the body turn round A 
f round a horizontal line passing through A at right angles with 
^) in the same manner as round a joint. Thia it cannot do without 
paratingatlheiine D A, in which case the adjoining particles at D, 
at E, will be separated horizonlally. But their attraction of cohe- 
a resists tliis separation. In order, therefore, that the fracture may 
t the place intended, the energy of the power P, acting by 
IS of the lever A B, must be superior to the accumulate energiei 
>the component particles. The energy of each depends not only on 
(cohesive, or connecting force, but also on its peculiar situation ; 
i the supposed insuperable fimineBS of the rest of the body, render* 
B lever turning round the fulcrum A, and the individual cohesivs 
nrer of each particle, such as< D or E, acts by means of the arm, 
4 or E A, The precise energy of each particle will consequently 
t ascertained by multiplying tite force individually exerted by it at 
hmotnent of fracture, by the arm of the lever which enaUes it to 

Let us then suppose that, at the moment of fracture, every indi- 
lual parole exerts an equal force f. Tbg energy of D, will be 
'A' X f, that of E will be E A X f, and that of the whole will be the 
wim of all these products. Let the depth A, of the section, be called . 
d, and let any undetermined part of it, as A £, be called x, then the 
'pace occupied by any particle will be x. The cohesion of this space 
way be represented by f k, and that of the whole by f d. The energy 
^ which each element x, of the line D A, or d, resists the fracture, 
"ill be f X i, and the whole accumulated energies will be f x /xx. 
" well known lobe fx i d', or fd x^d. It is the same thing, 

■a, as If the cohesion f d, of the whole section had been con- 
logether at the point G, which is in the middle of D A. 
instance recals to the mind the curious and intricate problem 
the elastic curve first investigated by the celebrated Jamei 
>iiilte. 
elastic curve cannot be a circle, but becomes gradually more 
in proportion as it recedes from the point where the strain- 
Ibrcee are applied. At this point it has no curvature, and if the 
.w^ extended even beyond this point, still there would be no 
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corratare. In coDfonnity wiih this principle, when a beamissup^ 
ported at the ends, and loaded in the niiddle, the carvature is greatest 
in the middK : but at the props, or beyond them, if the beam extend 
farther, there is no cur%-ature. Therefore, wiien a beam projecting 
twenty feet from a wall, is bent to a certain curvature at the wall, by 
a weight suspended at the end, and a beam of the same size projecting 
tv^enty feet, is bent to the very same curvature at the wall, by a givter 
weight, at ten feet distance, the figure and the mechanical state onhs 
beam in the ncinity of the wall, is difierent in these two cases, thbagli ' 
the curvature clc£e to the wall is the same in both. In the former 
case every part of tha beam is incurvated ; in the latter, all beyond 
the ten feet, is without curvature. In the former case the curvatorc 
at the distance of five feet from the wall, is three-fourths of the curvi- ^ 
ture at the wall ; in the latter, the curvature at the same place, is only 
one half of that at the wall. This circumstance must teifd to weaken* 
the long beam, throughout the whole interval of five feet, because tbe 
greater cun-ature results from the greater extension of the fibres. 

In the next place, we may remark, -that a certain determinate com- 
ture being suitable to every beam, it cannot be exceeded without 
breaking it ; since two adjoining particles are thereby separated, and 
an end is put to their cohesion. A fibre can be extended only to & 
certain degree of its length. The ultimate extension of the*oater 
fibres, must bear a certain proportion to its length, and this proper^ 
tion is similar in the point of depth, to the radius of ultimate curvai*' 
ture, which is, therefore, determinate. Consequently, a beam of uni- 
form breadth and depth, is most incurvated where the strain is greit— 
est, and will necessarily break in the most incurvated part But b^ 
changing its form, so as to render the strength of its different section.^ 
in the ratio of the strain, it is evident that the curvature will be tli< 
same throughout, or that it may be made to vary according to an 
law. 

Du Hamel made assiduous researches into the compressibility of 
bodies, which tended to confirm the observation of an eminent phikK 
sopher ; " that the power of resisting a transverse strain is diminislied 
by ciompressibility, and so much the more diminished as the 'stuff is 
more compressible." 

Du Hamel, took sixteen bars of willgw, two feet long, and half an 
inch square, and after supporting them by props under the ends, be 
subjected them to the operation of weights suspended at the middk. 
Four of them were broken by weights of forty, forty-one, forty-seven, 
and fifVy-two pounds ; the mean of which is forty-five pounds. He 
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then cut through one-tbinl of four of them, on the upper aide, and 
filled up each cut, with a thin piece of harder wixjd stuck in tolerably 
light. These several pieces were thfn broktn by weights of forty-. 
eight, 6ily~four, fifty and fifty-two puunda; the mean of iihich is 
pounds. Four others were iheii cut through one half, and 
broken by forty-seven, forty-nine, iifty and fifty-six pounds ; the mean 
of which is forty-eight pounds. The other four were cut through 
tw6-thirds. and their mean strength was forty-two pounds. 

At another time Du Hamel took six battens of willow thirty-six 
inches long, and one and a half square ; after suitable experiments, ho 
found that they were broken by 525 pounds at a medium. 

Six bars were next cut through one-third, and each cut was filled 
with a wedge of hard wood stuck in with a little force, these were 
'broken by 551 poiiods on the average. 

Six other bars were broken by 542 pounds on the medium, when 
cut half through, and the cuts were filled up jn a similar manner. 

Six other bars were cut three-fourths through, and broken by the 
piessare of 530 pounds on a medium. 

A batten was cut three-fourths through, and loaded until nearly 
broken, it was then unloaded, and a thicker wedge was introduced 
tightly into the cut, so as to straighten the batten, by filling up the 
space left by the compressiofi of the wood, when the batten was 
broken by 577 pounds. 

From these experiments we may perceive, that more tlian two-tlurds 
of the thickness, we may perhaps with safety say nearly three-fourths, 
contributed nothing to the strength. From hence, we see also, that 
the compressibility of bodies has a very great influence on their power 
of withstanding a transverse strain. We may observe, likewise, that 
in this most favourable supposition of equal dilatations and compres- 
■ions, the strength is reduced to one half of the value of what it would 
have been, Irad the body been incompressible; and, although this 
m&y not seem obvious, at first sight, yet it will readily appear when 
the case ia considered. In the instant of fracture, a smaller portion 
of the section exerts its actual cohesive forces, while a part of it serves 
only as a fulcrum to the lever, by whose means the strain on the 
section is produced ; and we may further perceive, that this diminu- 
tioa of strength does not depend so much on the sensible compressi- 
bility, as on the proportion it bears to the power of being dilated by 
equal forces. The foregoing experiments on battens of willow, more- 
over shew, that its compressibility is very nearly equal to its dilata- 
bUity. 
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The most coirplete series of experiments that has been made Oft 
the positive transTerse stren^h of timber, is to be found in Belidor't ^ 
*' Science des Ingenieurs." The following table contains the result o^ 
his experiments^ which were made on oak, of equal quality and id^ 
seasoned. 

For the purpose of determining with exactness the average 8tieagt& . 
of the wckkI, three pieces of each dimension were tried. 

The column B contains the breadth of the pieces in mches ; ;t» 
column D the depth ; L the length ; P the number of pounds wUch 
broke each piece, and M the mean weight. 





B 
1 

1 
2 

1 
1 
1 
2 

If 


D 

1 

1 
1 

2 
1 

1 
2 


L 


P 


M 


Experiments 1st, ends 
loose 


18 
18 
18 
18 
36 
36 
36 


400 
415 
405 


406 


Experiments 2d, ends 
firmly fixed 


600 
600 
624 


608 


Experiments 3d, ends 
loose 


810 

795 

• 812 


805 


Experiments 4th, ends 
loose 

• 


1570 
1580 
1590 


1580 


Experiments 5th, ends 
loose 


185 
195 
180 


187 


Experiments 6th, ends 
fixed 


285 

280- 

285 


283 


Experiments 7th, ends 
loose 


1550 
1620 
1585 


1585 


Experiments 8th, ends 
loose 


2* 


36 


1665 
1675 
1640 


1660 



By comparing the first experiment with the third, the strength ap- 
pears proportional to the breadth, while the length and depth of eadi 
piece are the same. 
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By comparing the first and fourth experiments together, the strength 
appears as the square of the depth nearly, while the breadth and length 
are the same. 

By comparing the first and fifth experiments together, the strength 
appears to be nearly as the lengths, inversely, while the breadth and 
depth of each piece are the same. 

By comparing the fifth and seventh experiments together, the 
strengths appear to bear a near proportion to the breadth, multiplied 
by the square of the depth, while the length is the same in both. 

By comparing the first and seventh experiments together, the 
strengths are shewn to be as the square of the depth, multiplied by 
the breadth, and divided by the length. Experiments the first and 
.., second shew the increase of strength acquired by fastening the ends, 
to be in the proportion of two to three. Experiments the fifth and 
fixth demonstrate the same thing. 

It is necessary to observe, that the cause of the irregularity always 
to be found in these experiments, is the texture of the tinfiber, which, 
as has before been noticed, consists of annual coats, the cohesion of 
which to each other is far weaker than that of the fibres themselves. . 
To illustrate this, suppose two battens, of which the sections are ob- 
long parallelograms, to be cut out of a tree, the one having these 
coats disposed transversely on its section, the other longitudinally : 
the latter will be so much stronger than the former, as a series of 
planks set edgeways, is stronger than the same plates horizontally 
disposed. Bufibn says, that the one is to the other as eight to seven, 
but it is feared that he was not careful that the Iftrs had their plates 
all disposed the same way. 

We have now to detail the result of the experiments of M. de 
Bufibn. 

This ingenious philosopher prosecuted, during two years, a variety of 
ezperunents on small battens of oak. He found, however, from these 
experiments, that the variation in a single layer^ or in part of a layer, 
either more or less, or even a di£ferent disposition of them, had so 
much influence that he was under the necessity of abandoning the 
method, and proceeding to operate on the largest beams that he could 
possibly break. The annexed table shews a series of experiments on 
bars of sound oak» four inches square, and free from knots. 
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1 

7 

8 

9 

10 

12 


2 


3 


4 


5 

29 
22 

15 
13 

14 
12 

15 
15 


f 60 5350 
I 56 \ 5275 


3-5 
4-5 


C 63 i 4600 
I 63 j 4500 


3-75 
4-7 


C 77 
I 71 


4100 
3950 


4-85 
5-5 


5.84 
( 82 


3625 
3600 


5-83 
6-5 


ClOO 
( 98 


3050 
2925 


7 
8 



The first column exhibits the length of the bar, in clear fect^ 
between the supports. 

The second expresses the weight of the bar in pounds, on the second 
day after it was felled, as evinced by experiments performed on two 
bars of each sort. Each of the first three pairs consisted of two cuts 
of the same tree. The one next the root was always. found to be the 
heaviest, and Buffbn uniformly observed, that the heaviest was con- 
stantly the strongest, and recommends this particular, as a sure rule 
for tlie choice of timber. He observes, also, that this always proved 
to be the case when the timber, by growing vigorously, had formed 
very thick annual layers ; but this circumstance takes place onlj 
during the advances of the tree to a state of maturity, because die 
strengths of the different circles approach in a gradual manner to 
equality, during the tree's healthy growth, when they decrease in 
these parts in a contrary manner. 

The third column, represents the number of pounds required to 
break the tree, in the course of a few minutes. 

The fourth column, points out the number of inches in which a tree 
bends down before breaking. 

The fifth column, shews the time at which it broke. 

The experiments made on other sizes, were conducted in a similtf 
way. All the beams were formed square, and their sizes in inches 
are signified at the head of the columns, in the following table. U 
the first column are expressed their lengths in feet. 
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4 


5 


6 7 8 


A 


7 


5312 


11525 


18950 


32200 


47649 


11525 


8 


4550 


9787 


15525 


26050 


39750 


10085 


9 


4025 


8308 


13150 


22350 


32800 


8964 


10 


3612 


7125 


11250 


19475 


27750^ 


8068 


12 


2987 


6075 


9100 


16175 


23450 


6723 


14 


^ 


5300 


7475 


13225 


19775 


5763 


16 




4350 


6362 


11000 


16375 


5042 


IS 




3700 


5562 


9245 


13200 


4482 


20 




3225 


4950 


8375 


11487 


4034 


22 




2975 








3667 


24 




2162 




# 




3362 


28 


^ 


1775 








2881 



[. Buffon, in order to effect uniformity in his experiments, had all 
Tees felled in the same season of the year, squared the day after, 
operated on the third day, when he found also, that the strength 
ik timber diminished much in the course of drying. — ^After ji piece 
lis green timber had been placed in the situation required for the 
iriment, and weights nearly sufficient to break it were applied 
briskness, a very sensible smoke was perceived to issue from its 
Olds, with a sharp hissing noise, which continued during the 
ie of the time the tree was bending and cracking. This rejsult 
sniably proved, that the whole length of the treq was strained, 
oh may be inferred, indeed, from its bending through its whole 
th,) and, nothing, perhaps, could evince in a stronger manner, 
powerful effects of compression. 

[. de Buffon considered the experiments on the five-inck bars ts 
standard of comparison, having both extended these to a greater 
th and tried more pieces of each length. 

f the strength of other kinds of timber besides oak, we have no 
crimen ts on record. With respect to fir, indeed, Buffon says it 
esses three-fifths of the strength of oak : but the assertion is un- 
)orted by any' known facts, and Parent assigns to it five-sixths, 
countryman En^erson differs from both, and gives it two-thirds." 
[. Buffon uniformly found two-thirds of the weight which broke a 
n at once, sensibly impaired its strength, and produced a fracture 
le end of two or three months. One half usually brought it to a 
Bun curvature, which did not increase after the first minute or two, 
might be borne by the beam for any length of time. 
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One-third seemed to have no permanent e&ect upon the beam , 
which recovered its rectilineal shape completely, even after it had bee^ 
loaded Beveral months, provided the timber was seasoned when Gr^ 
loaded ; that is to say, one-third of the weight which would quickV> 
break a seasoned beam, or one-founh of what would break one in ib 
green stale, may lie on it for ever without injury. 

The agreement of the numbers found by the rule of the breadii 
being multiplied by the sq\iare of the depth, appears to deviate less 
from the e:(periments of Buffon, than that of the inverse ratio of (he 
length ; but even this rule applied to softer woods will differ am- 
side rably from the truth: which will be evident when we consider 
that a beam just breaking, w^l be strongly compressed on the siite 
nearest the axis of fracture, and the opposite aide will be greatly ei- ' 
tended : consequently there must be some point between the fulcrum 
and the opposite side, \rhich will neither be extended nor compressed, | 
and all the fibres lying between this point and the fulcrum, beii^ in i ^ 
state of compression, have therefore Jitde resistance in preventing dii i| 
fracture ; those fibres only on the other side being exerted. 

We come now to the fourth and last strain, to which timber cwibe | 
subjected ; namely, the being wrenched or twisted, the principal cA- 
jects of which ar« the axles of wheels. 

A cylinder may be twisted so powerfully, that the particles sitaated 
in the exterior circumference must lose their cohesion, when it will l» 
wrenched asunder by all the inner circles giving way in succession. 
If we admit this, then a body, the texture of which is homogeneous, 
will resist a simple twist with two-thirds of the force with which il 
would resist it, if an attempt were made to force it asunder laterailj. 
or with one-third part 'of the force which will cut it by a square 
edged tool. 

When two cylinders are wrenched asunder, we ratist of necessity 
conclude that the external particles of each are placed just beyondlhai 
limits of cohesion, ihat they are extended equally, and operate wii 
equal forces : whence it follows, that at the instant of fracture the eovn 
sum of the forces actually €xerted, is as the squares of the diameltw 
We may next refer to some observations and examples of tlwl in* 
genious experimental philosopher Mr. John Banks, contained in lul 
useful treatise on the " Power of Machines," which work we strongll 
recommend to the attention of mechanics in general. 

This gentleman commences with " Rules and observations respe* 
ing the form and strength of beams of wood and iron for supporting 
weights, working engines. Stc. 




CARPENTRY AND JOINERY " 496 

Wrenching or Twisting of Timber, 



*• If the materials of which different beams are made, be equally 
joody the comparative strength under any regular form may easily be 
nvestigated. But we find by experiment that the same kind of wood, 
Knd of the same form and dimensions, will break with very different 
«ie%hts ; or, one piece is much stronger than another, not only cut 
OQt of the same tree, but out of the jsame rod ; or, a piece of a given 
length, planed equally thick, and cut in two or three pieces, these 
pieces will be broken with different weights. Iron also varies in 
strength, and not only from different furnaces, but from the same 
ftmace, and the same melting ; but thjs seems to be owing to some 
imperfection in the casting, and in general iron is much more uniform 
tlMui wood. The resistance which any beam of wood or iron 
9SlxdB, will be as the sum of the products of all the fibres, between 
the top and bottom, multiplied by their respective distances from the 
top. For if azzlength, 6r:breadth, and zzzdepth, we shall have 

zxz, and divided by •--; the fluent of 2:2:=— ; hence, -— = the whole 

xenstance, which when the weight is suspended from the middle of 

Ae beam, must be divided by half the length, or by — , which will b§ 

it 

> hz^ 

equal to ; which expresses the strength of the^beam. From which 

a 

we have the following 

Rule, — " Multiply the breadth in inches by the square of the 
depth in inches, and divide that product by the length in viches, the 
yitotient is a fraction, or whole number, Sfc, which expresses the 
^oti^rative strength of the beam, 

^* The dimensions may be taken 'in feet, or the breadth and depth 
>a inches, and the length in feet, but to compare one piece with 
toother they must all be taken in the same manner. From a great 
number of experiments which I have made on the strength of wood, 
tod thai on pieces of various lengths and breadths, &c. I found that 
4e woi%t or weakest piece of dry heart of oak, one inch square, and 
^*>e foot long, did bear 660 pounds, though much bended, and two 
pounds more broke it. The strongest piece I have tried of the same 
^iniensions, broke with 974 pounds. 

** The worst piece of deal I have tried, bore 460 pounds, but broke 
^^ four more. The best piece bore 690 pounds, but broke with a 
•rttlc more. These pieces were one inch square, and one foot long. 

Example 1. — " Given a piece of oak six inches square, and eight 
ftet in length, to find what weight suspended from tlie middle will . 
kieak it. 
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Solution. — " Id the worst piece of oak one inch square, and twdr 
inchei long, the strength is one squared, viz. the depth squaied id 
ninltiplied by the breadth, and divided by the length, which it—. 

In the given piece we have six, the depth squared equal thirtj-a 
which multiplied by the breadth (6) gives 2 16, which divided bj ^ 

length 96, gives , or,_ ; hence as_ is to 660 pouads, so it— ti 

^ ' * 96' ' 4 12 i" t ^ 

17820 pounds. 

" From the above, we may compute the following weights, wild 
placed opposite to the fraction or whole number, which is otimi 
by the rule before given, and the dimensions taken in inches; intk 
second column, in feet ; in thS third, the breadth and depth in incite 
and the length in feeL 
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CA&PSlTTItY AND JOINSItY. 

lie operations of joinery consist of forming surfaces of various 
Sy also of grooving, rebating, and moulding, and of mortising 
tenoning, and lastly, of joining two or several pieces together, 
} to form a frame or solid mass. 

iniaces; in joinery, are either plane or curved, but most frequently 
e. 

11 kinds of surfaces are first formed in the rough, and finally 
ght to exact forms by means of tools adapted for the purpose. 
raoving consists in taking away a part of a rectangular section 
a piece of wood, so as to form a channel of equal breadth 
ighout, with three surfaces, one being parallel and the other two 
endicular to the surface of the wood from which the channel is 
jsed : the channel thus formed is called a groove, 
ebating consists in taking away a part from a piece of wood of a 
ingular section, so as to leave only two sides, each of a parallel 
ith, the one side being perpendicular to the surface of the wood, 
the other parallel to it: the cavity thus formed is called a 
te. From this definition it is manifest, that a rebate can only be 
ed by reducing the piece of wood to be rebated at the angle itself, 
may therefore be looked upon as a half groove. 
mortise is a cavity recessed withm the surface of a piece of wood, 
four sides perpendicular to that surface, and likewise to each 
r ; the act of making a mortise is called mortising. 
t 2k 
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A tenom is a projection fonned on the end of a piece of wood witi 
four plane sides, at right an^es to each other, and to a plane, fron 
which it projects ; and this plane is called the shoulder of the tenoo. 

In the following observations, all pieces of wood whaterer are sappoged 
to be rectangular prisms, and the length in the direction of the fibres; 
two of the sides of every mortise to be perpendicular, and the other two 
sides parallel to the fibres ; the four sides of every tenon in the direc- 
tion of the fibres, unless otherwise stated : likewise, if two of the 
surfaces of a piece of wood be of greater breadth than the other two, 
these are called the e(%es and those the sides, and each^line' oi con- 
course, formed by two adjacent sides, is called an arris. 

Moulding consists in forming the surface of a piece by curved or 
plane surfaces, or by both, in such a manner, that all parallel sectbni 
will be similar figures, that is, their boundaries will be made all to 
coincide. 

The first thing to be done in joinery is, to select the stuff or boaidf, 
which ought to be well seasoned for every purpose in joinery, and then 
line it out ; and if the stuff is not already at the size, as is most fre- 
quently the case, it must be ripped out with the ripping saw, or crosi- 
cut with the hand saw, or both, as may be required. The next thiog 
is the planing of the stuff, first upon the sides, then the edge squared, 
and then gauged to a breadth and thickness, should either or both be , 
found necessary. 

Two or more pieces of stuff may be fastened together in varioM 
ways by pins of wood or by nails, but in work prepared by the joiner for 
the use of building, pieces are more frequently joined together by maUng 
their surfaces coincide, and then plastering them over with a hot te|»- 
cious liquid called glue, and afterwards rubbing the surfaces until di 
glue has been almost rubbed out, and the one piece brought to its situ- 
ation with respect to the other. The best work is always jwned 
by this method. % 

When boards are required of greater breadth than common, several 
boards must be fastened t;ogether edge to edge, either by nailing theft * 
to pieces extending across the breadth, or gluing them edge to e^» 
or by joining pieces transversely together with small boards, tongarf 
and grooved into the interstices. 

Two pieces of stuff are joined together at right or oblique angles by 
mortise and tenon adapted to each other, and fastened together with 
glue. When a frame consisting of several pieces is requited, the 
mortises and tenons are fitted together, and the joints glued all at 01* 
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time, then entered to their places, and forced together by means t)f an 
instrument called a cramp. 

The operation of forming a given surface, by taking away the super- 
fluous wood, is called planing, and the took themselves planes. 

The first tools used by joiners are bench planes, which generally 
oonsist of a jack plane, for taking away the rough of the saw and the 
superfluous wood, only leaving so much as is sufficient to smooth the 
surface ; the trying plane, to smooth or reduce the ridges left by the 
jack plane, and to straighten or regulate the surface, whether it be 
plane or convex ; the long plane, when the surface is required to be 
very straight ; the jointer, for still greater exactness in this particular; 
and the smoothing plane, as its name impUes, for smoothing, and giving 
the.l^t finish to the work. 

. Besides the bench planes, there are others for forming surfaces of 
nearly every curve- or shape, as rebating planes, grooving planes, and 
aioulding planes. 

The rabbet, or rebating plane, is used for gradually taking from a 
hoQid a groove in the form of a rectangular prism. This is used in 
cornices and other ornamental work. Rebating planes deliver their 
ihavings at the side instead of at the top. 

^ The plane employed in cutting a square groove in the edge of a 
boiurdy 80 as to leave a ridge on each side, is called 2l plough, and the 
operation performed by it, ploughing. To prevent the necessity of 
iiaving various sized ploughs for any required groove, a tool of this 
ieacription, ctdled a universal plough, is made use of. The stop and 
bioe of this instrument are moveable, and it admits different sizes of 
VpW according to the extent of the groove required. 

Uoulding planes are of course as various in their appearance as the 
bum they are intended to produce ; the figure of the sole should 
sxacdy correspond with that of the iron, and in whetting them the 
tttmoBt care should be taken to preserve the contour. 

To form the convex and concave surfaces of the rims of wheels, 
^Hd similar work, the sole of the plane must be curved in the same 
fcrm. Planes of this description are called compass planes. A convex 
^ioinpass plane is also distinguished as a round sole plane, and one 
^rtiich is concave as a /or As/o^ plane. 

Planing machines are used to diminbh the great manual la- 
boar of planing the surface of planks and boards of wood : in strict- 
Bets, those alone should be termed planing machines, which operate to 
leduce the surface of the wood to a true and smooth plane, by means 
of planes or instruments of a similar nature, though actuated by the 

2k2 
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power of machinery m8tea.d of the strength of a man's arm ; but an- 
torn has denominated those machines which cut flat surfaces in atUf- 
ferent manner from planes of the same description. 

These machines are of modern invention ; the first, we belW, 
wag projected by General Bentham, who obtained a patent foriliD 
1791. It consisted of a plane, to be put in motion by means of b 
crank turned by a mill, to give it a reciprocating motion ; or On i 
smaller scale it might be worked by hand in the usual manner, but 
the plane was so formed as to require none of the skill and attention 
necessary in the ordinary method of operating; here the workman, 
besides exerting the force necessary to impel the instrument aloi^, 
has several points to attetid to : ev^ in the simple case of planiaga 
straight board, he must adjust his tool to the board in a proper manner 
for beginning the stroke, and employ sufficient force to keep it down m 
the board ; and in returning, he must raise it up off the board sufficient 
to save the cutting edge from injury ; he must also guide it Ridevaji 
to prevent it slipping off the board, and if this be wider than llie 
plane, he must constantly examine if he reduces the middle utd 
sides in a proper manner to make a plane surface ; and lastly, he 
must observe the marks he previously makes for the thicknea of the 
board, that he may keep it parallel, and not reduce it too thin. Bj 
the General's invention all these circumstances are gained at once; ibt 
planes are made the full width of the boards intended to be planed, 
and on each side of it fillets or cheeks are fixed, which project be- 
neath the face of the plane just as much as the thickness the boarf a 
to be reduced to : these cheeks, therefore, guide the plane sideways in 
passing along the board, and gauge it in thickness ; because, lAu 
the board is reduced to the quantity which the cheeks are beaea& ikt 
surface of the plane, the clieeks rest upon the bench or suriace on 
which the board lies, and bear off llie plane? so that it can cut no 
longer. The plane b kept down by its own weight, which is mcreased 
when necessary, by loading it with weights, and these are contrived 
to be capable of aliil'ting their position from one end of the plane to 
the other during the time it is making the stroke ; because, at first 
the pressure is required at the fore-end to enter the cut, but at the 
conclusion it must be greatest at the hinder-end, to prevent the fote- 
end tripping down the instant it leaves the board. By another con- 
trivance the plana is caused to rise up sufficiently to clear the cutting 
edge from the wood when the plane is on its return. It is by a p»e« 
which acts as a handle to the plane, and to which the power ii ap- 
plied, that it is fixed in the manner of a lever upon an axis extcndinj 




:3 tUe width of the plane, and carrying at eacli side of it a small 
, provided wiUi rollers in their extreinities ; the handle projects 
bpwards from the plane, which being forced forwards by it, assumes 
n inclined position, as do also the short levers, and their rollers then 
rise above the checks of the plane ; but when iho plane is drawn 
back, its handle is Erst drawn back into an erect position, and the 
levers moving with it, their rollers project beneath the cheeks of the . . 
plane, and raise it off the bench, the plane being in its return borne , 
by them. 

The bench for^upporting the board during the operation was also 

of a peculiar construction, b order to confine the work steady upon 

it. In cases when the boards to be planed arc winding or irregular 

_ on the lower aide, so that they cannot lie flat upon the bench, it is 

jvided with two sides, which can be brought to close upon t 

IS of the board, and hold it steady between then, being furnished 

)r more rows of flat teeth to penetrate the wood and retain 

; these sides are contrived to rise or fall upon the bench, to acco 

idate the different thicknesses of the boards. When a very thin 

o be planed, it might be liable to spring up to the iron, a 

be reduced even after tlie plane came to rest with its cheeks . 

1 the bench ; to avoid this tlie edges of the board are to be hi 
J the sides to the bench above-mentioned ; but as it would still be ' 

liable to spring up in the middle part, heavy rollers, or rollers loaded 
with weights, are fitted in apertures made in the plane as near as pos- , 
sible to the cutting edge, and these will keep the board down close ) 
a the bench. For planing pieces of greater thickness at one ( 
a the other, the cheeks of the plane are to be borne upon roliera - 
t wood laid on the bench at each side, the wood being as much 
Piicker at one end as the board is intended to be thinner at that end ; 
retbre, when the plane has reduced the wood, the cheeks come to j 
r upon these rollers, and cause it to move, not parallel to the 
Sich, but inclined, according as they are thicker at one end than 
J other : in Uke manner, by using them of different thicknessea at 
e different sides of the board may be made feather-edged. 
' Mr. Bramah invented a planing machine, which he has used very 
ivantageously for planing all kinds of timber flat, at an exceedingly 
ixpense. In 1803 he took out a patent for the invention, whicb 
e describes in his specification to consist in the following particu- . 
" The cutting tools employed to reduce the wood, instead of i 
ing worked by hand are to be fixed on frames, some of which ara I 
p be moved in a rotatory direction round an upright shetft, and othert I 
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have a shaft lying in a horlTOntal position like a common lathe. In 
other instances, the tools are fixed on frames, which slide in stationrf 
grooves, to be driven also by machinery. The principal points on 
which the merits of the invention rest, are, 1- The materials ta be 
wrought are made to slide ih contact with the tool, instead of the tool 
being carried by the h^nd over the work in the usual way. 2. Vx 
tool is made to traverse across the woric in a square or oblique diitc- 
tion, except in cases where it may be uecessary to fix the tool in an 
immoveable station, and ca.u3e the work to fall in contact with itbjl 
peculiar motion, 3. Instead of common tools, bent knives, apokeshatts, 
or deep cutting gouges, are used for cuttingoff the roughest parts, and 
planes of various shapes and constructions as the work may require, 
are applied to follow the former in succession under the same opera- 
tion, and which latter J call finishers. 4. These are fixed in fraaa 
which move in casea, like those on which the saws are fixed is i 
sawing mill, and in other instances tliese frames are fixed on a reta- 
tory upright shaft turning on a step, and carrying the frame round in 
a direction Similar to the upper mill-stone for grinding com, ud 
sometimes the frames turn on a horizontal shaft, resembling the mm- 
(Irel of a common turning lathe. The different planes, tools, &o. an 
fi.ted in the frames, so as to fall successively in contact with the mwJ 
or other materials to be cut, so that the cutter oi tool calculated to 
cut the rough and prominent part operates first, and those thai ftfiow 
must be ao regulated as to reduce the material down to the line in- 
tended for the surface. Tliese cutter-frames must also have' the pro- 
perty of being regulated by a screw, or otherwise, so as to approarfi 
nearer the work, or recede at pleasure, in order that a deeparor 
shallower cut may be takea at discretion, or that the machine mBJ 
repea_t its action without depressing the material on which they act, 
5. When an upright shaft i.a used, the pivot is to turn in oil, and it 
may be raised or depressed at pleasure, by means of a greater oi less 
quantity of the said fluid being con fined between the end of the shall 
at the bottom of the step. 6. The materials to be cut must be fimlj 
fixed on a frame, similar to those in sawing-ihills, on which the timber 
is carried to the saws. These frames must be moved in a steady pro- 
gressive manner as the cutter-frame turns round, either by the aiwo 
power which moves the latter, or otherwise, as may be found to 
answer best in practice. 7. The motion of the cutter-frames must te 
under the controul of a regulator, so thai the velocity of the tool, ia 
passing over the work, may be made quicker or slower, as such woik 
may respectively require, to cause the cutter to act properly to ife 



idvantag^e." For this purpose Mr. Bramah proposes to use wliat 
he calls a universal regulator of velocity, and which he describes u ' 
Ibllows : " I take any number of cog-wheela, of different (fiameter, 
with teeth that will exactly fit each other through the whole ; suppose 
ten, or any other number, but for an example say ten, the smallest 
of which shall not exceed one inch in diameter, and the largest 
suppose ten inches in diameter, and all the real to mount by 
regular gradation in their diameters from one to ten. I fij 
these ten wheels, fast and immoveable, on an axis perfectly true, 
as to form a cone of wheels ; I then take ten other wheels, exactfy i 
the same in'all respects as the former, and fix them on another axis, 
also perfectly true, and the wheels in perfect gradation also ; but 
these latter wheels I do not fix fast on their axes like the former, but ' 
leave them all loose, so as to turn upon the said axes, contrary to the , 
former, which are all fixed. All these latter wheels I have tlie power. | 
of locking by a pin, or otherwise, so that I can at discretion lock or T 
unite any single wheel at pleasure to the axis : I then place the two 
axes parallel to each other, with the wheels which form the two cones * 
is above described, in reverse position, so that the large wheel at i 
end of the cone may lock its teeth into the smallest one in the cone J 
opposite, and likewise nice vend. Thsn suppose the axis on which 
the wheels are permanently fixed to be turn^^d about, all llie wheels 
on the other^axis will be carried round with velocilics correspondent 
to their diameters, and those of the former, but their axis will not i 
move. Tlien lock the largest wheel on the loose axis, and by turning 
nbout the fastened axis, as before, it must take ten revolutions, while 
the opposite wlieet performs but one ; then by unlocking the largest 
wheel, and locking the smallest on© at the contrary end of the cone 
in its stead, and turning as before, the fastened axis will theu turn the 
opposite ten times, while itself only revolves once. Thus the axes or 
abafb of these cones, or conical combinations of wheels, may turn 
each other reciprocally, as one to ten, and ten to one, which collec- 
tively produces a change in velocity, under an uniform action of the 
primum mobile, as ten to a hundred ; for when the small wheel on 
the loose axis is locked, and the fast one makes ten revolutions, the 
former will make one hundred ; and by adding to the number of , 
those wheels and extending the cones, which may be done ad iafi- 
Mitum, velocities may be likewise infinitely varied by this simple con- 
trivance: A may turn B with a speed equal to thousands or millions 
of times its own motion ; and by changing a pin and locking a dif- 
llifcrent wheel, as above described, B will turn A in the same projwr- 
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tiou, aad iheir poirars trill be transfeired to each in proportion u 
their velocities rKiprocally. Here b an unitersal r^ulator atosce 
for both power and vctqcitr. la some instances 1 produce a like 
effect, by the same oecessary nnmber of wheels made to correjpond 
in conical order, but instead of being all constantly mounted on the 
axes or ahaTt^, as above described, Uiey will reciprocally be changed 
from one axis to the other, in single pairs, to match according lo ibt 
speed or power wanted, just as in the former instance. This oielhod 
■will have, in all respects, the same effect, but not so convenient as 
when the wheels are all fixed." 

The tools employed in boring cylindrical holes are, augen,a Block, 
with bits of various descriptions and sizes, gimlets, and tead-Bwli 
of several diameters. 

The auger in most conuuon use is like the gimlet, x^kindof goi^^ 
but terminated by a point like that of a nose bit.^ The inconvenience 
of working with this instrument is very great, since it cannot be ujed 
till a previous perfocalion is made in the wood, and even then till tt 
has proceeded a considerable depth into the wood its motion is so oa- 
steady as to require the greatest care to prevent its going astray. An 
improvement upon this, by Mr. Phineas Cooke, was rewarded by i 
premium of thirty guineas by the Society of Arts. This instnimenl 
is pointed by a worm screw like a gimlet; its body is fanned by a 
rectangular bar of steel twisted in the shape of a bottle screw, wbaKS 
it is called the spiral auger. The upper part, as in the comtoon In- 
strument, is formed into a large ring, in which the handle is inserted, 
at right angles to the body of the auger. This instrument, thoagii 
possessing many advantages over the old construction, is little used, 
partly on account of its expense, and being apt to change ils Ibm), if 
the metal is not carefully tempered, particularly when used with hard 
woods. A later improvement will probably supersede both this and 
the old one. This, like the spiral auger, terminates with a gimlet 
screw: immediately above this it is of a prismoidal shape, tapering) 
little upwards : in this pare it has one edge which cuts the side of tk 
hole, and another which cues the bottom. In the act of boring Hi 
cote rises in the form of spiral shavings. The general disadvantage 
of augers with gimlet points is, that they are apt to break in the wood. 

The next boring instrument to be mentioned is the stock and bit, 
The stock is a kind of crank, and is generally made of wood, defended 
by brass: where the crank terminates, two short limbs proceed from it, 
at the«nd of one of which is a hole to insert the piece of steel era- 
ployed in boring, and at the end of the other a broad circular piet:e 
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on which the rest moves, and which, for greater convenience in 
working, is placed against the breast. Bits, which are the pieces of 
steel inserted in the stock, are of various forms according to their 
use ; the gouge-bit, which is used for boring small holes in soft wood, 
is shaped like a gouge, but diminishing a Httle towards its extremity; 
the basil is in the inside, and the sides are brought to a cutting edge. 
The centre-bit has a point projecting from the lower end, which en- 
tering the wood first, preserves the instrument straight in its course. 

The countersink is a kind of bit for widening the upper part of a 
bole to admit the head of a screw. Those made for brass, which 
consist of a cone with teeth which act as a file, are often used for 
wood to avoid tearing it. 

The gimlet and the brad-awl are instruments too well known to 
need any description here. 

The tools used in paring the, wood obliquely, or across the fibres, 
and for cutting rectangular prismatic cavities, are in general denomi- 
nated chisels : those for paring the wood across the fibres are called 
finners, or paring chisels, and those for cutting rectangular prismatic 
cavities, are called mortise chisels, the rectangular cavities themselves 
being called mortises, when made to receive a projection of the same 
form and size, and by this means to fasten two pieces of wood together 
at any angle. The sides of all chisels, in a direction of their length, 
arcT straight, and the side of a chisel which contains the cutting edge ^ 
the end, is made of steel. The best paring chisels are made entirely 
of cast steel. Chisels for paring concave surfaces are denominated 
gouges. 

Dividing wood, by cutting away a very thin portion of the material 
of equal thickness throughout, to any required extent, by means of 
a thin plate of steel with a toothed edge, is called sawing, and the 
instruments themselves are called saws, which are of several kinds, as 
the ripping saw, for dividing boards into several pieces in the direction 
of the fibres ; the hand saw, for cross-cutting, and sawing thin pieces 
in the direction of the grain ; the panel saw, either for cross-cutting, 
or cutting very thin boards longitudinally ; the tenon saw, with a thick 
iron back, for making an incision of any depth below the surface of 
tne wood, and for cutting pieces entirely through not exceeding the 
breadth of that part of the plate without the iron back ; likewise a sash 
saw, and a dovetail saw, used much in the same way as the tenon saw. 
From the thinness of the plates of these three last saws, it is neces- 
sary to stiffen them by a strong pfece of metal called the back, which 
is grooved to receive the upper edge of the plate that is fixed to the 



back, and which is thereby secured and prevented from bending. 
When it is required to divide boards into curved pieces, a very narrow 
saw without a back, called a compass saw, is used, and in cutting a 
»ery smali hole, a saw of a similar description, called a key-hole saw, 
is employed, All these saws have their plates longer and-thinner, and 
thwt teeth finer, as they succeed each other in the order here men- 
tioned, excepting the two last, which have thicker plates and coarser 
teeth than either the sash or dovetail saw. The external and interna! 
faces of the teeth of all saws are generally formed at an angle of 
60 degrees, and the front edge teeth slope backward in a small degree, 
but incline or recline from tlie straight line drawn from the interior 
angle perpendicular to the edge in the plane of the plate, as the saw 
may be employed in ripping, or in cross-cutting perpendicnlar to the 
fibres. The teeth of all saws, except turning and key-hole saws, are 
bent on contrary sides of the plate, each two teeth succeeding each 
other being alike bent on the different sides of the plate; viz. the one 
as much to the one side as the other is to the other side, and conse- 
quently all the teeth on the same side alike bent throughout the length 
of the plate for the purpose of clearing the sides of the cut which it 
makes in the vrood. 

" Of all eutting tools whatever, the saw is the most usefiil to the 
joiner, as the timber of wood which he employs can be divided islo 
slips or bars of any size with no more waste of stuff than a slice, the 
breadth of which is equal to the depth of the piece to be cut ihrouEfc, 
and the thickness equal to the distance of the teeth between ihcir 
extreme pdints on the alternate sides of the saw, measured on a line 
perpendicular to the said sides ; whereas, without the use of the saw, 
cylindrical trees could only be reduced to the intended size by mama 
of the axe, in the use of w]iich there would not only be an inuninae 
consumption of stuff, but also much greater labour would be required 
to straighten it. 

- The vast quantity of labour and time expended in manual sawing, 
has led to the construction of mills for this purpose. The nse of 
these machines has rapidly increased in this country witliin the hirt 
few years, from the successful application qf the steam-engine a * 
moving power ; and such is the perfection to which they are broi^h'. 
that wood is cut by them to the thickness of writing paper. A gene- 
ral description of the objects to be attained by the mechanism of a 
saw-mill, on the largest scale, may be comprised in a few words ; ite 
saw is drawn up and down, as long as is necessary, by a motion com- 
municated to the wheel ; the piece of timber to be cut into bcarilH is 
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advanced by a uniform motion to receive the strokes of the saw, for 
Ifere the wood is to meet the saw, and not the saw to follow the wood, 
therefore the motion of the wood and that of the saw ought immedi- 
atdy to depend the one on the other ; and when the saw has cut 
through the whole length of the piece, the machine should stop and 
remain inunoveable, lest, having no obstacle to surmount, the force 
of the moving power should turn the wheel with too great rapidity, 
and break some part of the machine. 

The largest s^paratus of this description yet constructed was con- 
trived by Mr. Brunell, and placed in a building in the neighbourhood 
of Battiersea; but the most complete saw-mill was erected in the 
Gknrenunent Y&rd at Portsmouth, and impelled by a large steam en- 
gine, by means of which it raised the wood to its required situation 
on the frame, and indeed performed all the essential functions of 
animal life. 

Circular saws for ripping up boards or scantlings of moderate 
tiiickness, are not so generally psed by artists as would be found ad- 
vantageous. We shall therefore particularly notice the construction 
of a circular saw-mill, invented by Smart, and used in his manu- 
factory. Like his improvement in the art of turning cylinders, it is 
distinguished by its simplicity and utility. 
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A B is a strong table made of plaitks firmly braced together in the 
form of a joiner's bench. In the middle of this bench a longitudinal 
opening, r o, admits the circular saw, F, which is made of well-tem- 
pered steel plate. G is a puUy on the same axis with the saw, and a 
rapid motion is communicated to it by means of an endless strap from 
a large fly wheel, turned by horse-power. The saw is fixed on a 
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EpiDdle> D, by a shoulder, d, against which it is held by aootliei 
moveable shoulder, e, pressed against by a nut, k, serened on the end 
of the spindle, which is tapped for tbe purpose- The hole in l!ie 
centre of the saw must fit the spindle exactly, and may be eilkr 
square or circular. If it be circular it must have a small notch in it, 
to fit a fillet on the spindle, that the saw and the spindle may revolve 
together. The ends of the spindle are turned off to cones, in tbe 
customary way for working in centres. The cone or point nearest ik 
saw, works iu the end of a screw, C, screwed luto the bench ; tbe 
other point works in a sioiilar screw, passing through a cross-beam, 
H, mortised between two vertical beams, K K, extending from tlie 
floor to the ceiling-. The cross-beam, H, can be raised or lowered ia 
its mortises through the beams, K K, by wedges, n n, 'Ubove its tenons, 
and two others below them. A long straight piece of wood, LL, 
called the guide, is connected with the bench by joints similar to 
those of a parallel rule. It can be set at any distance from the saw, 
and fixed by screws passing through circular grooves, d d, cut through 
Ihe bench. The front of the guide, L L, must be perpendicular lo lie 
plane of tbe bench ; and it may then be made use of to set the pluu 
of the saw also perpendicuJar to the same plane. In using tbe ma' 
chine the workman slides the end of the piece of wood lo be cm 
agunst the saw as it turns round, and presses its edge against ibe 
guide, L L, at tlie same lime, so that it may be cut straight. 

When the saw is blunted by use, the centre screw, C, or that in tlie 
cross-piece, H, must be turned back ; the spindle and saw can tben 
be removed, and taking off the nut, k, in the figure, the saw wiU 
be loose, and another may be put on ; or it may be sharpened iu ■ 
the same manner as any other saw while fixed in a vice. The leetli 
of the saw are set, that is, bent_aliernately on either side of the plane, 
and the plane of the thickuess of each tooth is regulated by the ui- 
rection in which it is bent. By this means tlie saw when cutting 6"' 
takes awwy the wood at the two sides of the kerf, leaving an augulai 
ridge in the middle of it, the use of which is to keep the saw steadj 
in a right line, which might otherwise be diverted from its course bj a 
knot, or any inequality it might meet with in the wood. 

Joiners use a small axe, called a hatchet, for cutting off the sup"' 
fluous wood from the edge of a piece of a board, when the waste i> 
not of sufficient consecjuence to be sawn. 

All the above are what are commonly denoted edge tools, but ihMS 
are others required to regulate the forms. All angles whatever are 
formed by other reverse angles of the same number of degrees, as W 
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exterior angle by an interior one, and the contrary. Tlie instrument 
for trying right angles is called a square, and those for trying acute or 
obtuse angles are called bevels. The two sides which form the edge 
bf a square are always stationary, but those of bevels are generally 
Ihoveable, one leg upon the oilier, round a joint. 
V In some cases, where a great number of pieces are required to be 
Nrrought to the same angle, a stationary bevel, called a joint hook, is 
^d. 

When it is required to reduce a piece of stuff to a parallel breadth, 

Kl instrument called a gauge is used for the purpose. The gauge 

JMsists generally of a square piece with a square mortise, through 

Wiich a bar is fitted at right angles, and made to slide. The 

lar, which is called the stem, has a sharp point, cutter, or tooth, at 

e extremity, projecting a little from llie surface, so that when the 

le of the gauge next to the end which has the point is applied on 

B verj.ical surface of the wood, with the flat side of the stem which 

s the tooth upon the horizontal, and pushed and drawn alternately 

V the workman from and towards him, the cutter will make an in- 

laion from the surface into the wood in a direction parallel to the 

pper edge of the vertical side on the right hand. This line, so 

Irawn, will mark out with precision, and shew the superfluous stuff 

be taken away. 

When a mortise is required to be cut in a piece of wood, a gauge 

rith two teeth is used. The construction of this instrument is the 

le as the common gauge ; but in addition the stem has a. 

toptudinal slider, with a tooth projecting from the end of the slider, 

■ that the two teeth may he brought nearer, or to any remote distance 

on each other, at pleasure ; and also to any distance from the face 

the head or guide, within the reach of the stem. 

When wood has been planed, and is required to be sawn across the 

irea, in order to prevent the sides of the edges from being bruised, 

it is necessary to lie kept stationary while sawing, joiners use ■ 

^flat piece of wood with two projecting knobs on the opposite sides, 

at each end, called a side hook. The vertical side of the inleriot 

igle of one of the knobs is placed close to the vertical side of the 

tod, and the under side on the top of the bench; then the wood is 

ised against the knob which projects from the upper surface while 

is cutting with the saw : but the use of the two side hooks is better, 

they keep the piece of wood to be sawn more steady. 

When it is required to cut a piece of wood to a mitre willi one side, that 

\, to half a right angle, a trunk of wood is used with three sides, like 
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a box vrithout ends, or a top, the sides and tmltom being parallel pieces, 
and lUe lideE of equal heights : through each of the opjiosite sides is 
cut a kerf in a plaue, perpendicular to the bottom, at ajigles of 4S 
and 135 degrees, with the planes of the sides; and another Iterf 
is made in the same manner, so as to have its plane at right angles to 
the former. Tlie trunk thus constructed is called a mitre box. When 
the wood is to be cut, the mitre box b fixed firmly against the side 
hooks, and the piece, which is always less thau the interior breadth 
of the mitre box, is laid within, and pressed against the farther in- 
terior angle of the mitre box, with the side downwards, to which the 
saw-kerf is intended to be perpendicular, and in tliis position la to be 
cut Tlie two kerfs in tlie sides of the mitre box are requisite, in order 
to form the acute angle on the right or left-hand side of the piece, ax 
may be re(|uirei 

\t^hen it is required to make a piece of wood straight in one direc- 
tion, joiners use a shp of wood straightened on one edge, from whidi 
the slip of wood itself is called a straight edge. Its use Is obvioiuj 
by its application it will be seen whether there is a coincidence belnrea 
the straight edge and the surface. 

When it is required to know whether tlie surface of a piece of wood 
is in the same plane, joiners use two slips of wood, straightened eadi 
on one edge, with the opposite edge parallel, and both pieces of the 
same breadth between the parallel edges : each piece has therefoie two 
straight edges. Suppose it were required to know whether a board ii 
twisted on its surface in a plane ; tlie workman lays one of thesli[S 
across the one end, and the other across the other end of the baud, 
with one of the straight edges of each upon the surface ; then he look* 
in the longitudinal direction of the board, over the upper edges of the 
two slips, until his eye and the two upper edges of the slips are in 
one plane, or otherwise the intersection of the plane passing through 
the eye and the upper edge of the nearest slip, intersect the edge of 
the farther slip. If it happen as in the former case, the endscfll* 
wood under the slips are in the same plane ; but should it li^pen W 
in the latter, they are not. In this Jast case the surface is said M 
wind ; and when the surface is so reduced that every two lines areW 
one plane, it is said to be out of winding, which implies its being » 
, entire plane ; from the use of these slips they are denominated wii»" 
ing sticks, 

Before we can proceed to the metliod of bringing a rough suifac* 
to a plane, it will first be necessary to show how to make a HO^f^ 
edge, 'Or ruler. 



Here the joiner must BOt lose sight of the definitions of a straighC 
line : vit, a straight line is that whicb wilt always coincide witli an* 
oiher straight line, however applied togetlier, 

^ The operation of making the edge of a board straight is called, \yj 
B^ers, shooting, and the edge so made is said to be shot. 
P Straight edges may be thus formetl ; plane the edges of two boards 
and apply them together, so that the supcrfices or faces of the boards 
be in the same plane, and if there be no cavity between the joint the 
edges will be straight, but if not, the faces must be applied to each 
the edg^ brought together, and planed and tried as before 
il they are found to coincide. 

Another mode is, by having a plane surface given ; plane the edges 
8 board as straight as the eye will admit of, and apply the face of 
to that of the plane, and by the edge of the board draw a line ; 
the board over with the otlier side upon the plane, and brii^ the 
led edge to the line drawn before, and the extremities of the edges 
to their former places, and draw anotlicr line ; then, if all the parts of 
this line coincide with the former line, the edge is already straight, 
Jut if not, repeat the operation as often as may be found necessary. 
vAnothcr mode is, to plane the edge of a board as straight as the 
mge will admit ; then plane the edge of another board until it is made 
■to coincide with the former ; take a tliird boaid, and plane the edge 
of this in like manner, by making it coincide with the edge of tlie first 
board; apply the edges of the two last boards together; if they then 
coincide, the operation is at an end, but if not, repeat it as often aa 
|uy be required. 
By any of the metiiods now shewn, the superfices of the boards to . 
\ ahot are supposed to be parallel planes, not very distant from each 
fecr J for if the faces be not parallel, or if the thickness be consi- 
Kahle, the operation nil! be the more liable to error. 
^To leduce the rough surface of a body to a plane. — This will not 
tTcry difficult, when it is known that a plane is that which will 
my where coincide with a straight line. 

LThe most practical methods are the following : Let the workman 
vide two winding sticks, and apply them as before directed, making 
ends oiit of winding, if they are not found to be so; then if all 
parts of the surface arc straight on which the edge of the winding 
SdcB were placed, it is evident that the whole surface must be planet 
the surface is hollow between the said lines, one of tlie ends, or 
Ih, mitst be planed lower, until the surface acquires a small cou- 



vexity in the laiph, and then, if stiaigbtened between tite strait 
lines St the eoda, it will be a perTect plane 

Another toode of formiag a plane surface is of a qoadnl^eral 
fonn : apply a mlei along the diagonals, then if they are stra^Iit 
they are in a plane, but if they are both bt^ow, or both mad, liie 
nirfa!!e to be reduced is either concave or convex, and must be 
straightened in these directions accordin^y ; and lastly, if by trying 
across the diagonals with tlie straight e^e it be found that one if 
hollow and the other round, the surface of the board winds. In [hij 
case, bring down the protuberant part of the convex diagonal, w aa 
to be straight with the two estremities : then straighten the concara 
diagonal, by planing either of the two ends, or both of them, a^ 
cording as the thickness of the board will require. Both diagonils 
being now Etraighc, traverse the wood, that is, plane it across Ihe 
fibres until all the protuberant parts between the diagonals are re- 
moved, then tlie workman may proceed to smooth it by woAing it in 
the direction of the fibres. 

To join any number of planks together so aa to form aboard of a 
determinate breadth, the fibres of each running longitudioaUy fith 
thoseof any other. — -Shoot the two edges that are to be joined; toroliie 
sides of the boards towards each other so that the edges that are iboi 
may be boLh uppermost ; spread these edges over with strong glue (if > 
proper consistence, made very hot ; one of the boards being fiied. 
turn the other upon it, so that the two edges may coincide, and ihil 
the fiices may be both in the same plane ; rub the upper one lo awl 
fro in the direction of the fibres till the glue is almost out of the joini; 
let these dry for a few hours ; then proceed to make another joini: 
continue to join as many boards or planks in the same manacr, till 
the whole intended breadth be made out. If the boards or glaokj of 
which the hoard is to be connposed are very long, the edges that are 
to be united would require to be warmed before a fire, and, for rublwig 
and keeping the joints fair to each other, three men would be fouwl 
nectssary, one at each extTemily, and one at the middle. Boards 
glued together with this kind of cement will stand as long as thesat- 
stance of the deals or planks composing them, if not exposed lo lai" 
or intense heat, provided that the wood has been well seasoned be- 
forehand, and the grain be free and straight, interrupted by fe* 
or no knots. When a board which is to he exposed to the weather is 
to be made of several boards or planks, the cement to be used for 
uniting them shouH not be of skin glue, but of white lead ground up 
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with liiiseed-oil, so thin that the colour may be sensibly changed into 
a whitish cast : this kind of glue will require a much gieater time to 
dry than skin glue. Boards to be exposed* to the weather, when 
their thickness will admit, are, as we have already stated, frequently 
tongued together ; that is, the edge^ of both boards are grooved to aa 
equal distance from the faces, and to an equal depth, and a slip 
of wood is inade to fit the cavity made in both : this slip should be 
made to fill the grooves, but ought not to be so tight as to prevent the 
joint from being rubbed with proper cement. 

To glue any two boards together forming a given angle. — ^This may 
be accomplished either by shooting the edge of the one board to the 
whole of the given angle, and making the face of the other straight ; 
then, by applying these two surfaces together, and rubbing as before, 
they will form the angle required : or, if the two edges are shot to half 
the given angle, and the edges applied together, and rubbed and set as 
before, the faces of the boards will form the angle required. In both 
these methods, when only one side of the board is to be exposed to 
sight, which is most commonly the case, pieces of wood, called blocks, 
are fitted to the angle, arid the sides glued across the joint or legs of 
the angle being previously planed for that purpose. 

To form wooden architraves for apertures by gluing longitudinal 
pieces together. — Architraves may be formed out of the solid pieces, 
but as their formation in this way is attended with a waste of both 
stufF and time, the more eligible method is, to glue the parts longi- 
tudinally together, as is best adapted to the nature of the mouldings. 
Architraves of the Grecian form, for doors and windows, generally 
consist of one or two faces in parallel planes, the one of which 
recedes only in a small degree from the other, while the outer is 
terminated by mouldings which have a ve^y prominent protection. 
In this case, make a board of sufficient thickness, and in breadth 
equal to the breadth of the architrave ; prepare a slip of wood of suf- 
ficient thickness and breadth for the mouldings on the outer termina- 
tion of the architrave ; glue this slip upon the face close to the edge 
of the board, with the outer edge flush with it. In the operation 
two men at least will be required to rub the slip to a joint with, the 
board ; and as it often happens that the side of the slip which is to be 
attached to the surface of the board is considerably bent, the slip is 
nailed down to the board ; but previously, small square pieces of wood, 
called buttons, are bored with holes, one in each, and a nail is put 
through the hole to the head ; then the slip is also bored with a brad-awl, 
and the nails, wkh the pieces thus described, are entered and driven 
33 2l 
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home as far as the buttons will permit. The buttons may be about 
three-quarters of an inch thick, and the other two dimensions each 
equal to, or something more than, the breadth of the slip. The 
slip is sometimes grooved, and the eA^ of the board is tongued, 
glued, and inserted in the groove, instea4 of the above method. 
Sometimes, also, the two faces are made of different boards, tongued 
together at their joinmg ; then the whole is afterwards struck info 
mouldings. 

To form the surface of a cylinder with wood, whose fibres are in 
planes perpendicular to the axis of the cylinder, such as may be u^ 
in circular work, or the soffits of windows. 

Method 1. — When the dimensions of the cylindric surface pajrallef 
to the axis, is not broader than a plank or board : this may be done 
by bending and gluing several veneers together, and. the first upon a 
mould or bracket, the edges of which are in the surface of the pro- 
posed cylinder parallel to its axis. 

This may be accomplished by means of two sets of brackets fixed 
upon a board, with a hollow cylindric space between them, x)f suffi-* ^ 
cient thickness for taking in the veneers, and double wedges for con- 
fining them. If this operation is carefully done, and the glue pro- 
perly dried, the wedges may be slackened, and the cylindric part so 
glued up will be found to stand very well ; but it must be observed, 
that, as the wood has a natural tendency to unbend itself, the curved 
surface upon which it is glued should be somewhat thinner than that 
intended to be made. 

Some workmen take another method, by forming a hollow cradle, 
and bending the veneers into it, and confining their ends with wedges, 
which compress them together ; then by a very small degree of rubbing, 
with a hammer made for this purpose, the glue will be forced out o( 
the joint. 

Another method is, to form a cradle or templet to the intended sur- 
face, and lay a veneer upon it ; then glue blocks of wood upon the 
back of it, closely fitted to its surface, and the other joints to each 
other, the fibres of the blocks corresponding with those of the veneer. 

A third method is, to make a cradle and place the veneers upon it» 
confining one end of them ; spread in the glue between the veneers 
with a brush, and fix a bridle across, confining the ends of this bridle 
either by nails or by screws ; open the veneers again and put in glue 
a second time between each two, and fix another bridle across them ; 
proceed in this manner to another extremity. 

A fourth method is, to run a number of equi-distant grooves across 
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back of the board» at right angles to its edges, leaving only a small 
:kness towards the face ; let this be bait round a cradle or templet 
ie on purpose, and let the ^grooves be filled with slips of wood, 
ich, after the glue is quite dry, ar^ to be planed down to the sur- 
i of the cylindrie board, which may be stiffened with canvass glued 
DBS the back. 

nstead of using a grooving plane, workmen frequently make kerfs 
.1 the saw, but this is not so strong when finished, as it is very dif- 
It to insert the slips, and very uncertain as to the depth of each of 
kerfs, which will occasion a very unequal bending of the board, if 
f are not to a regular depth. 

i*o bend a board so as to form the frustrum of a cone, or any seg- 
ital portion of the frustrum of a cone, such as the soffit of the 
d of an aperture. — Find the form of a covering according to the 
metrical principles of cai^entry ; cut out a board to this form, 
I run a number of equidistant grooves across it tending to the 
tre : this being fixed to a templet made to the surface of a cone, 
oeed and finish it in the same manner as in the last method shewn 
a cylinder. 

To bend boards so as to form a spherical surface. — Make a mould to 
covering of a given portion of the sphere in piano, according to 
geometrical principles of earpentry ; complete the number of 
res by this mould ; make a templet or mould to a great circle of 
sphere ; groove each of the staves across, at right angles to a line 
9iag through the middle, and bend it round the templet ; put slips 
the grooves ; lastly, shoot the edges of the staves so as to be in 
les tending to the centre of the sphere % these staves being glued 
Hher will form a spherical surface. 

'o glue up the shaft of a column. — Describe two circles, of 
neters equal to those of the superior and inferior end of the shaft. 
*ifcumscnbe these by polygons, consisting of the same number of 
liar sides as the column is to consist of staves. 
*rom the angles draw lines to the centre, which will give the bevels 
working the edges of the staves. In this process, after two pieces 
glued together and dried, proceed to glue a third piece in the 
le manner, and so on to the last but one. Previously to the last 
ig glued, the blocks should be fixed upon it, and then the whole 
f be closed in. It may be proper to state that the number of staves 
old be eight or twelve, otherwise the jomt will fall in the middle 
be flutes, which should not be the case. It is a very good method 

2l2 
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to diminish the staves previous to their being glued together, as other- 
wise the waste of stuff' would be very great. 

To glue up the base of a column in several horizontal courses or 
rings, in order to be turned in a lathe. — Consider the number of hori- 
zoDtal or bevel joints which are best made at the internal angles of the 
mouldings ; prepare a boar<l so as to have a pfain surface ; let a circle 
be described on the plane of a diameter, equal to the diameter of the 
greatest circle in the height of the course, and circumscribe a regnlar 
polygon about the circle, with as many aides as there are to be 
pieces in a course, and from the angles draw lines towards the centre ; 
then any radial line and tlie adjacent side of tlie polygon will form 
the angle by which the ends of every two pieces that are to form tiie 
course will mpet, so as to make their planes coincide. The geometricil 
part being thus finished, prepare the pieces, each in length equal lo 
the side of the polygon, with an acute angle at each end from the 
outer side, equal to the aforesaid angle on the board, so that each 
piece will have a longer and a shorter side : apply .the longer side of 
each piece to the polygon, the shorter side being next to the centre, 
-SO that one of the ends may coincide, and thus the whole will inert 
together if the work be true. But as-this is difficult, it is common lo 
allow the pieces to be a little longer, in order to plane them, 
so as to make close work ; for though the methods be true, the work- 
man, though ever so careful, cannot work lo geometrical eKaMness I 
since even the thickness of a shaving, or the smallest d^ree of Iwift b 
the board, will spoil the work. Suppose the course completely jointed, 
take the whole to pieces, glue the surfaces which are to meet each 
other, and rub each two adjacent pieces to a joint, uutil the whole 
ring or course is firmly closed. When the glue is dry, plane the upper 
side truly; take the radius of the greatest projecting member in tte 
next course, and describe a circle on the top of the course, having 
its centre vertical to that of the lower circle ; then with the centre of 
this circle, in the plane of the top of the course, bisect any one of 
the arcs comprehended between two adjacent joints, ajid from the 
point of bisection divide the circumference into as many equal parts 
as there are pieces in the under courss, and draw radiating lines to- 
wards the centre ; join every two nearest points in the circumference, 
and thus an inscribed polygon will be formed ; draw lines to touch 
the circumference parallel to the aides of the inscribed polygon, and 
thus a polygon will be made to circumscribe tlie circle ; produce die 
radiating lines until they meet the angles of the circumscribu^ 
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polygon, then the sides of the circumscribing polygon will be the situa- 
tions of the bottom edge of the vertical outer sides of the second course, 
and the radiations the situations of the joints. Proceed as in the first 
course to adapt the pieces to their respective situations, making close 
work : glue each piece to its place on the lower course, and likewise the 
joints, and when the glue of this course is dry, its upper side may be 
planed true. Proceed with the uppermost course in the like manner, 
making the joints fall in the middle of the lengths of the pieces of the 
lower course, and when finished the work may be sent to the turner. 

To glue up the Ionic ?ind Corinthian capitals for carving. — The 
abacus must be glued in parts, in such a manner that their joints may 
be in vertical planes. The leaves and caulicoles of the Corinthian' 
capital may be first made of rectangular blocks, and fixed to vans. 

To make a cornice round a cylindrical body, out of the least quantity 
of wood, when the body is- greater than a half cylinder, and concave, 
and when the members will nearly touch a right line applied trans- 
yersely. — Draw a section of the cylinder through its axis, and let the 
section of the cornice be represented upon the cylindrical section* 
Draw a transverse line touching the two extreme members of the cor- 
nice ; parallel to this line draw another line within, at such a distance 
from the former as may be found necessary for thickness of stuff; 
produce this last line until it meet the line representing the axis of 
the cylinder. The junction will either be above or below, according 
as the cornice is applied to the convex or concave sides of the cylinder. 
This meeting is the centre of two concentric circles, whose radii are 
the distances between the nearest and farthest extremes of the section 
of the cornice. This is evidently an application of the method of 
covering a cone. When mouldings are got out in this manner, viz. » 
by a piece which does not occupy the space, when set to the place 
represented by the height and breadth, they are said to be sprung. 

We now proceed to consider tliose essential branches of the art of 
joinery, the construction of doors and windows : preparatory to which, 
it will be necessary to explain the mode of hanging doors, &c, ou 
hinges. As the simple attachment of a hinge is a thing so well 
known as to render explanation superfluous, we shall only describe 
cases in which great delicacy and exactness are required. 

The following diagram exhibits the method of hanging a win- 
dow shutteir in such a manner that the hinge shall be completely 
concealed. 



518 



CARPENTRY AND JOINERY. 



Hing€ Jami, 








A— ^Inside bead of the tash frame. 

B — ^Inside lining. 

C— Style of the shutter. 

Let a be the intersection of the face of the shutter with that of tbe 
inside lining of the sash frame. 

a k the face of the inside lining. 

Bisect the angle pa khy the right line a a; now the centre c bemg 
determined in that line, so that the knuckle of the hinge may be at a 
certain distance from the face p a of the shutter, through c draw Ae 
line d d^X right angles to a a ; then one side of the hinge mu^t come 
to the line c dy the hinge being made as is shewn in the figure. 

To construct the jamb so as to be clear of the shutter. — From c as 
a centre, with the radius c a, describe the arc a i, which will be tte . 
joint required. In this case the strap part of the hinge may be longer 
^ on the piece to which the shutter is attached, than on the shutter itself. 

To construct the joints of door styles and jambs, so that when hung 
together, and the door opened to* a right angle, it may shew a betd 
to correspond with the knuckle of the hinge. 
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No. 1, shews the edge of a style in which a bead is constructed 
exactly to the size of the knuckle of the hinge, and rabbetted backwards 
to th^ depth of half the thickness of the bead. 

No. 2, is the part constructed for the reception of No. 1. 

No. 3, exhibits the finished joint with a common butt hinge. 

The reason that a space is here left within the joint, is that room 
may be left for paint, which should always be provided for in work of 
this kind. 

If it be required to hang a c^oorin such a manner that when opened, 
it shall stand at a certain <Ji«tBnce from the jamb or style to which it is 
thus attached ; it is necesi«ary to make the hinge project to half the 
distance required : the door will then, in opening, describe a part of a 
circle, having for itar centre the knuckle of the hinge. This method is 
resorted to in the pews of churches, that the door ^hen open may 
stand clear of the capping. When, however, circumstances do not 
render this necessary, the centre of the hinge should be placed within 
the wood, to shew as little opening as possible. 

Having noticed the mode of jointing a window, it may now be 
advisable to notice a few important desideratem connected with this 
important part of a house. 

The chief rules with regard to windows are, 1 . That they be as few 
in number, and as moderate in dimensions, as may be consistent with 
reference to usefulness ; inasmuch as all openings are weakenings. 2. 
That they be placed at a convenient distance from the angles, or comers 
of the buildings ; because those parts ought not to be opened and en- 
feebled, whose office is to support and fasten all the rest of the building. 
*'3. That care be taken the windows be all equal one with another, in their 
rank and order ; so that those on the right hand may answer to tiiose 
on the left, and those above be right over those below ; foi; this situation 
of windows will not only be handsoine and uniform, but also the void 
being upon the void, and the full upon the full, it will be a strengthen- 
ing to the whole fabric. As to their dimensions, care is to be used to 
give them neither more or less light than is needful ; therefore regard 
is to be had to the size of the rooms which are to receive the light. 
It is evident, that a great room jieeds more light, and, consequently, a 
greater window, than a little room ; and vice versa. The apertures of 
windows, in middle-sized houses may be four and a half or five feet 
between the jambs; and in the greater buildings, six and a half or 
seven feet ; and their height may be double their length at the least. 
But in high rooms, or larger buildings, their height may be a third, a 
fourth, or half their breadth, more than double their length. Such 
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are the proportions for windows of the first story ; and according to 
these, must those in the uj^r story be for breadUi ; bat as to bei^t, 
they must diminish ; the second story may be one-third part fewer 
than the first ; and the third story, one-fourth part lower than th^ 
second. 

We have now to consider the construction of doors. With regard 
to their mechanical execution, which is all we have at present to do 
with, it is evidently an essential requisite, that in opening they should 
clear the carpet of the room to which xbey belong. For this purpose 
many methods have been recommended and successively adopted, with- 
out cpmplete success having been obtained by any. We shall, how- 
ever, give a list of these methods, leaving the selection to the judgment 
of the reader. 

1st. Raise the floor under the door as much as is required. 

2nd. Make the lower hinge project farther fix>m the jamb than the 
upper one : in this case the two hinges must be inclined to the jamb in 
such a manner, that a line drawn through the centres of them botk 
would meet the top of the door. This, however, has so ill an appear-* 
ance as to be applicable only to warehouse and shop doors, and othen « 
of a similar description. 

3rd. Make the jamb, to which the hinges are attached, a little out of 
the perpendicular ; ihclining inwards about one-eighth of an inch. 

It requires a considerable degree of care to hang a door, a shutter, 
or any other piece of work in the best manner. In the hinge, the pin 
should be perfectly staight, and truly cylindrical, and the parts accur 
rately fitted together. 

The hinges should be placed so that their axes may be in the same 
straight line, as any defect in this respect will produce a considerable 
strain upon the hinges every time the hanging part is moved, which 
prevents it from moving freely, and is injurious to the hinges. 

In hanging doors, centres are often used instead of h'mges ; but, 
on account of the small quantity of friction in centres, a door moves 
too easily, or so that a slight draft of air accelerates it so much in fall- 
ing to, that it shakes the building, and is disagreeable. We have seen 
this in some degree remedied by placing a small spring to receive the 
shock of the door. 

But as we have already stated, the greatest difficulty in hanging 
doors, is to make them to clear a carpet, and be close at the bottom 
when shut. To do this, that part of the floor which is under the door, 
when shut, may be made to rise about a quarter of an inch above the 
general level of the floor j which, with placing the hinges so as to cause 
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the door to rise as it opens, will be sufficient, unless the carpet should 
be a very thick one. Several mechanical contrivances have been used 
for either raising the door, or adding a part to spring close to the floor 
as the door shuts. The latter is much the better method. 

Various kinds of hinges are in use. Sometimes they are concealed, 
as in the kind of joints called rule joints ; others project, and are in- 
tended to let a door fold back over projecting mouldings, as in pulpit 
doors. When hinges project, the weight of the door acts with an in- 
creased leverage upon them, tfnd they soon get out of order, unless 
they be strong and well fixed. 

The principal object to be attended to in stairs is, that they afibrd a 
«afe and easy communication between floors of different levels. The 
strength of a stair ought 'to be apparent as well as real, in order / 
that those who ascend it may feel conscious of safety. In order to 
make the communication safe, it should be guarded by railing of proper 
height and strength ; in order that it may be easy, the rise, and width 
or tread, of the steps should be regular and justly proportioned to each 
other, with cotivenient standings : there should be no winding steps, . 
and the top of the rail should be a convenient height for the hand. 

The first person that attempted to fix the relation between the 
heio-ht and width of a step, upon correct principles, was, we believe, 
filondel, in his Cours d' Architecture. If a person, walking upon a 
level plane, move over a space, P, at each step, and the height that the 
same person could ascend vertically, with equal ease, were H ; then, if 
k be the height of a step, and p its width ; the relation between p and h ^ 

must be such, that when p:=^P9hzzo; and when h^^H^p-zio. These 

conditions are satisfied by an equation of the form of A = JET (1 — JL\ ^ 

Blondel assumes 24 inches for the value of P, and 12 inches for that 

1 

of H ; substituting these values in our equation it becomes ^ == "2 

(24 p), which is precisely Blondel's rule. We do not think these 

the true values of P and H ; indeed it would be difficult to ascertain 
them; but they are so near, and agree so well with our observations on 
stairs of easy ascent, that they may be taken for the elements of a 

1 

practical rule. Hence, according as A or p is g\ven we have A = -^ 

(24— 2?), or p = 24 — 2 A. 

Thus if the height of a step be six inches, then 24 — 12 = 12 the 
width or tread for a step that rises six inches. 

The forms of stair-cases are various. In towns, where space canno* 
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be allowed for coDvenient formsy they are often made txiangiilar, cir- 
cular, or elliptical, with winding steps, *or of a mixed nature witb 
straight sides and circular ends. In large mansions, and in other 
situations, where convenience and beauty are the chief objects of atr 
tention, winding steps are never introduced wfa^i it is possible toaroid 
them. Good stairs, therefore, require less geometrical skill than those 
of an inferior character. The best architectural effect is produced by 
rectangular stair-cases, with ornamented railing and newels. In 
Gothic structures scarcely any other kind can be adopted, with pro- 
priety, for a principal stair-case.. Modem architecture admits of 
greater latitude in this respect ; the end of the stair-case being some- 
times circular, and the hand-rail continued, b^inning either from a 
scroll or a newel. 

Straight stairs, are such as always yZy, that is proceed in a right line^ 
and never wind, whence theirx denomination. Of these there axe 
several kinds ; as, direct fliers or plain fliers which proceed directly 
from one floor to another, without turning either to the right or left; 
these are seldom used, except for garret or cellar stairs. Square fliers, 
which fly round the sides of a square newel, either solid or open, bar- 
ing at every comer of the newel a square half step, taking up one- 
fourth of a circle ; so that they fly from one-half step to another, and 
the length of the stairs is perpendicular to the side of the newel 
Triangular fliers, which fly round by the sides of a triangular newel, 
either solid or open, having at each comer of the newel a tapering 
half step, taking up two-thirds of a circle ; so that they fly from one 
half step to another ; and their length is perpendicular to the side of 
the newel. 

French fliers, which fly first directly forwards, till they come within 
the length of a stair of the wall ; and then have a square half pace, 
from which you immediately ascend to another half pace, from which 
the stairs fly directly back again, parallel to their first flight. 

Winding stairs, are such as always wind, and never fly ; of these 
there is great variety ; as, circular winding stairs, of which there aie 
four kinds, vi;K. such* as wind about a solid newel, the fore-edge of 
each being in a right line, pointing to the centre of the newel ; com- 
monly used in church steeply, and great old^ bouses : such as wind 
round an open newel, the fore-side of each being in a right line, point- 
ing to the centre of the newel ; as those in the Monument, London : 
such as wind round a solid newel, only the fore-side of each an ate of 
a circle, either concave or convex, pointing near to the circumference 
of the newel ; and such as resemble the other respects, save that they 
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have an open newel. In stairs that wind round a solid newel, the 

proper size is either 'q' or -^ or -t' or — or — tothatofthestair- 

3 
case. But if it be very small, the newel is but ^ In stairs that 

wind round an open newel, Palladio orders the newel to be <wie- 
half of the diameter of the stair-case ; though there does not appear 
^y reason why the newel here should be proportioned to the stair* 
case, as in the former. As to the number of stairs in each revo- 
lution; Palladio orders, that, in a stair-case six or seven feet 
diameter, the stairs in each revolution be twelve : if the diameter 
be eight, the stairs to be sixteen ; if nine or ten, the stairs to be 
twenty; and if eighteen, to be twenty-four. Elliptical winding stairs, 
of which there are two kinds ; the one winding round a solid, the 
other round an open newel : they are much of the same nature as 
drcular stairs, excepting that, in the one, the newel is a circle, and, in 
the other, an ellipsis. Square winding stairs, as such as wind round 
a square newel, either solid or open ; the fore-side of each square being 
in a right line, pointing to the centre of the newel. A triangular 
winding stairs, are such as wind round a triangular newel : the foie- 
side of each being a right line, pointing to the centime of the newel. 
Scamozzi mentions a double winding stair-case, made by Pietro del 
Bergo, and Jean Cossin, at Sciamberg, in France, in the king's palace. 
It is so contrived, as that two persons, the ohe ascending, and the 
Other descending, shall never meet. ^ 

Dr. Grew describes a model of this kind of stair-case, kept in the 
museum of the Royal Society. The foot of one of the stair-cases, he 
says is opposite to that of the other; and both make a parallel 
ascent, and within the same cylinder. The newel in the middle is 
hollow, and built with long apertures, to convey light from caudles 
placed at the bottom, and on the sides of the newei into both cases. 
Palladio mentions a quadruple winding stair-case, in the castle of 
Chamboo, near Bloys. It consists of four stair-cases, carried up to* 
gether, having each its several entrance, and going up one over an-^ 
other, in such manner, as that, being in the Buddk of the building, 
tibe four serve to lead to four apartments ; so that the people of the 
one need not go up and down the stairs of the other ; yet being open iir 
tlie middle, they all see each oth^r pass. Mixed stairs are such as partly 
fly, and partly wind ; whence some call them fliers and winders. . Of 
tliese there are several kinds ; as, dog-legged stairs, which first fly 
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directly forwards, then wind a semicircle, and then fly directly back- 
wards, parallel to that Square fliers and winders have a square newel, 
dther solid or open ; and fly by the sidea of the newel, wmding a 
quadrant of a circle at each corner. 

The subject o( framifig , as applied to particular branches of the art, 
lias already been noticed ; a few general observations may not, hoW' 
ever, be superfluous. 

The object in framing is to reduce the wood into narrow pieces, so 
that the work may not be sensibly aiFccied by shrinking ; and, at 
the some time it enables us to vary the surface without much labour. 

From this view of the subject, the joiner will readily perceive that . 
neither the parts of the frame nor the pannels should be wide. And, as 
the frame should be composed of narrow pieces, it follows, that the 
pannels should not be very long, otherwise the frame will waul 
strength. The pannels of framing should not be more than 1 5 inches 
wide, and four feet long, and pannels so lai^e as this should be avoided 
as much as possible. The width of the framing ia commonly about 
one-diifd of the width of the pannel. 

It is of the utmost importance, in framing, that the tenons and 
mortises should be truly made. Aflera mortise has been made wilh 
the mortise chisel, it should be rendered perfectly even with a float; 
an instrument which differs from a single cut, or float file, only by 
having lai^r teeth. An inexperienced workman often makes hii 
work fit too tight in one place and too easy in another ; hence tht 
mortise is split with driving the parts together, and the work ia never 
Brm ; whereas, if the tenon fill the mortise equally, without using any 
considerable force in driving the work together, it is found to be firm 
and sound. The thickness of tenons should be about one-fourth of 
that of the framing, and the width of a tenon should never eiceed 
about five times its thickness, otherwise in wedging, the tenon will be- 
come bent, and bulge out the sides of die mortise. If the rail be wide, 
two mortises should be made, with a space of solid wood between; the 
sides. 

In thick frammg, the strength and finnness of the joint Is much in- 
creased by putting a cross or feather tongue in on each side of ihe 
tenon ; these tongues are about an inch in length, and are easily pal 
in widi a plough proper for such purposes. 

Sometimes, in thick framing, a double tenon in the thickness is 
made ; but we give the preference to a single one, when tongues are 
put in the shoulders, as we have described ; because a strong tenon is 
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better than two weak ones, and there is less difficulty in fitting one 
than two. 

The pannels of framing should be made to fill the grooves, so as 
tiot to rattle, and yet to allow the pannels to shrink without splitting. 

When a frame consists of carved pieces, tjiey are often joined by 
means of pieces of hard wood, called keys. It is, however, a better 
method to join such pieces by means of a screw bolt instead of a key, 
the cross tongues being used whichever method is adopted. 

The goodness of joiners' work depends chiefly upon the care that 
has been bestowed in joining the materials. In carpentry, framing 
owes its strength to the form and position of its parts ; but in joinery, 
the strength of a frame depends upon the strength of the joinings. 
The importance, therefore, of fitting the joints together, as accurately 
as possible is obvious. It is very desirable, that a joiner should be a 
quick workman; but it is still more so that he should be a good one ; 
that he should join his materials with firmness and accuracy ; that he 
should make surfaces even and smooth, mouldings true and regular, 
and the parts intended to move, so that they may be used with ease 
and freedom. 

Where despatch is considered as the chief excellence of a workman, 
it is not probable that he will strive to improve himself in his art, 
further than to produce the greatest quantity of barely tolerable work 
with the least quantity of labour. In some ai tides of short duration, 
despatch in the manufacture may be of greater importance ; but in 
works that ought to remain firm for years, it certainly is bad economy 
to spare a few sbillings worth of labour, at the risk of being annoyed 
with' a piece of bad work as long as it will hold together. 

We have seen, with no small degree of pleasure, the effect of encou- 
raging good workmanship in the construction of machinery, and would 
recommend that a like encouragement should be given to superior 
workmen in other arts. 

The kinds of wood commonly employed in joinery are, the oak, the 
different species of pine, mahogany, lime-tree, and* poplar. 
. Of the oak, there are two species common in this island ; that which 
Linnceus has named Quercus robur is the most valuable for joiners' 
work ; it is of a finer grain, less tough, and not subject to twist as the 
other kind. Oak is also imported from the Baltic ports, from Ger- 
many, and from America. These foreign kinds being more free from 
knots, of a straighter grain, and less difficult to work, they are used in 
preference to our home species. Foreign oak is also much used for 
cabinetrwork, and lately the fine curled oak, that is got from excres- 
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cences produced by pollard, and other old trees has been used with 
success in furniture. When weU manag-ed, it is very beautiful, and 
mokes a pleasing variety. It is reheved by inlaid borders of black or 
while wood, but these should be sparingly used. Borders of inlaid 
brass, with small black hnes, give a. rich effect to tke darker coloured 
kinds. 

The greater part of joiners' work is executed in yellow fir, imported 
from the north of Europe; white fir i3 often used for iaternal work, 
and American pine is much used for mouldings. 

Some of the West India trees afford a sort of timber, which, if it 
would answer in point of size, would have great advantages over any 
of the European wood, in ship building for the merchant-service, no 
worm ever touching this timher. The acajou, or tree which produces 
the cashew nut, is of this kind; and there is a tree of Jamaica, known 
by the name of the white-wood, which has eitactly the same property, 
and so have many other of their trees. 

The people who work much in wood, and that about small worlci, 
find a very sui^rising difference in it, according to the different seawnsU 
which the tree was cut down, and that not regularly the same in regard 
to all species, but different in regard to each. The button-mould 
makers find that the wood of the pear-tree, cut in summer, wOrfcs 
toughest ; holly, on the contrary, works toughest when cut in wmter ; 
bos is mellowest when it has been cut in summer, but hardest when 
cut about Easter; hawthorn works mellow when cut about October, 
and the service wood is always tough if cut in summer. 

It is a very well known quality of metals to be longer and larg» 
when hot, and shorter Bad smaller when cold ; a thousand ezpernnent) 
prove this, and the books of experimental philosophy have sufficienliy 
expatiated upon it; on the contrary it is found to be the property of 
wood, that it is longestin cold weather and shortest in hot ( this change 
is owing to the remains of the sap yet in the wood, which bein|; coft- 
denaed by cold, is enlarged in its surface, as all liquors are, wh«i 
frozen into ice, and shrinks into a less space or bulk again, wben 
rendered liquid by heat. 

It follows from this, that all wood must change its surface more or 
less, according as it contdns more or less sap; and this may be made i 
test of great use for the determining what kinds of wood havemost, uid 
what least sap. This would be a very valuable piece of knowledge, 
since tiiere are many uses for which diat sort of wood must alwajs 
serve best, which has thesmaUeat quantity of sap remaining in it. 

There is no art in which it is required, that the structure and pro- 
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perties of wood should be so tkoroughly understood as in joinery. The 
practical joiner, who has made the nature of timber his study, has 
always a most decided advantage over those who hav^ neglected this 
most important part of the art. 

It is well known that wood contracts less in proportion in diameter, 
than it does in circumference ; hence a whole tree always splits in dry- 
ing. Mr. Knight has shown that, in consequence of this irregular con- 
traction, a board may be cut from a tree, that can scarcely be 
made, by any means, to retain the same form and position ^^hen sub- 
jected to various degrees of heat and moisture. From the ash and the 
beech he cut some thin boards, in different directions relatively to their 
transverse septa, so that the septa crossed the middle of some of the 
boards at right angles, and lay nearly parallel with the surfaces of 
others. Both kinds were placed in a warm room,'under perfectly similar 
circumstances. Those which had been formed by cutting across the 
transverse septa, soon changed their form very considerably, the one 
side becoming hollow, and the other round ; and in drying, they con- 
tracted nearly 14 per cent, in width. 

There is another kind of contractit^i in wood whilst drying, which 
causes it to become curved in the direction of its length. In the long 
styles of framing we have often observed it ; indeed, on this account, it 
is difficult to prevent the style of a door, hung with centres, from 
curving so as to rub agamst the jamb. A very satisfactory reason for 
this kind of curving has been given by Mr. Knight, which also points 
out the manner of cutting out wood, so as to be less subject to this 
-defect, which it is most desirable to avoid. The interior layers of wood, 
being older, are more compact and solid than the exterior layers of the 
same tree ; consequently, in drying, the latter contract more in length 
than the former. This irregularity of contraction causes the wood to 
curve, in the dirietion of its length, and it may be avoided by cutting 
the wood so that the parts of each piece shall be as nearly of the same 
age as possible. 

' Besides the contraction which takes place in drying, wood undergoes 
a considerable change in bulk with the variations of the atmosphere. 
In straight grained woods the change in length is nearly insensible, 
hence they are sometimes employed for pendulum rods ; but the 
lateral dimensions vary s^ much, that a wide piece of wood will serve as 
a rude hygrometer. The extent of variation decreases in a few seasons, 
bat it is of some importance to the joiner to be aware, that, even in 
very old wood, when the surface is removed, the extent of variation is 
nearly the same as in new wood. 
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It appears, from RoDtlelel'g experimeuts, that in wood of a mean 
degree of dryness, the extent of conlractiou aad expansion, produced 
by the usual changes in the state of the aitnosphere, was, in fir wood, 

from jgQ to -T part of its width ; and, in oak. from — to g^ pari of 
its v?idth. Consequently, the mean extent of variation in fir b 
I I 

.— aad, in oak, -rii) ■ ''"*'' ^^ '^"^ mean rate, in a fir board aboul 

12^ inches wide, the difference in width would be-j— th of an iuch. 

This will show the importance of attending to the maxims of conslnio- 
lion we have already laid before the reader; for, if a board of that 
width should be fixed al both edges, it must uDavoldably split from 
one end to .the other. 

If a piece of wood be boiled in water for a certain time, then taken 
out and immediately bent into any particular form, and it be relwned 
in that form till it be dry, a permanent change takes place in the ine- 
chanicil relations of its parts; so that, though when relieved, itwi 
spring back a little, yet il will not return to its natural form. 

The same effect muy be produced by steaming wood ; but lliough 
both these methods have been long practised to a considerable exiait 
in the art of sliip-buildrng, we are not aware that any general prin- 
ciples have been discovered, either by experiment or otherwise, llial 
will enable us to apply it to an art like joinery, where so much pre- 
cision is required. We are aware that it has been tried; but, before 
it can be rendered extensively useful, the relation between the curvi- 
ture to which it is bent, and that which it assumes, when reiieved, 
should be determined, and also the d^ee of curvature which may be 
given to a piece of a given thickness. 

The time that a piece of wood should be boiled^ or steamed, in 
order that it may be in the best state, for bending, should be made th* 
subject of experiments ; and this being deteimiued, the relation be- 
tween the time and the bu Ik of the piece should be ascertained. 

For the joiner's purposes, we imagine, that the process ai^t be 
greatly improved, by saturating tlie convex side of each piece with i 
atroagaolutionofglue, immediately after bending it. By filling, in this 
manner, the extended pores, and allowing ih^glue to harden thorough- 
ly before relieving the pieces, they would retain their shape better. 

As soon as limber is felled, it should be laid up in some dry Uff 
place, but out ol" the reach of too much wind or sun, which, when it 
excess, will subject it to crack and fly. It is nottobeset upr^rt,i«t 
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Lbid along, one tree upon another, only with some short blocks be- 
Itween, to give it airing room, and prevent its becoming mouldy, 
Cfrbich will rot the surface, and produce mushrooms on it. Some 
(ons paiat the trees ali over with cow-dung, which, occasions their 
lying equally, and prevents their cracking^ as they are otherwise apt i 
(do. ■ ' 

1^ Some recommend the burying of timber in the earth, as ihe best of \ 
i ways of seasoning it ; and others havQ found it a fine preservative | 
} bury iheir timber under their wheat in their granaries ; but this can- 

t be made a general practice. 
L In Norway, they season their deal planks, by laying them in salt 
later for three or four days, when new sawed, and then drying them 
n ; this is found of great advantage to them ; but neither this, 
nor any thing else, can prevent their shrinking. And it has been re- ■ 
commended to lay boards, planks, &c. in some pool or running stream 
for a few davs, to extract the sap from them, and afterwards to dry. 
them in the sun or air ; by this means it is said, they will be preserved ! 
from chopping, casting, or cleaviog : but against shrinking there is n 
remedy. Mr. Evelyn particularly recommends this method for fir. 

The seasoning of timber by fire is tiie best way of all for piles and •\ 
other pieces that are to stand under the earth, or water. The Vene- 
tians first found out this metliod, and the way by which tliey do it is I 
this : they put the piece to be seasoned iuto a strong and violent I 
flame ; in this they continually turn it round by means of an engine,, j 
aud take it out when it is every way covered with a thick coaly crust i 
by this means the internal part of the wood is so hardened, that neither 
earth nor wat^r can damage it for a long time afterwards. This method 
is practised in many places for seasoning the posts for pahng in parks, 
&c. and has this to recommend it, that iu tlic very oldest ruins we have , , 
ever been acquainted with, there have been discovered many time*- j 
pieces of charcoal, all of which have been found uninjured, though 
I- buried in the earth for ever so many ages. This method of charring 
Kliniber is practised in mauy parts of England, and has been much re- 
fCommended, both as to economy and effect. 
,j For this purpose all that is necessary is to light a fire upon the 
round, which shall be surrounded by a wall built with loose bricks oi . 
^nes, and then, when the pieces of limber are laid across the walls, 
turn them round carefully, so as to present every part to the action 
t'tit the fire in succession ; and when the whole surface, to the depth of 
Cfhree quarters of an inch, or an inch is converted to charcoal, they will 
mfiiciently prepared. While burning, they should have a lenijjo- 
34. '2 M 
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rary covering of boughs or other fuel to preserve them from the action 
of the atmosphere, which would be apt to convert part of the wood 
into ashes. 

The most effectual mode of preserving timber from decay is to char 
it ; but when the purpose to which it is to be applied, will not admit 
of that operation, the next best method is to wash it over with char- 
coal and water, similar to white-washing. Either of these methods 
will certainly preserve it from the dry rot, charcoal being the greatest 
anti-putrescent known, and no moisture within the influence of its 
action will become putrid, or decomposed : and we have already shewn 
that this must take place before wood will perish, it may be further 
observed, that vegetation cannot take place where charcoal or char- 
ring is used, and the dry rot is always accompanied with that species* 
of vegetation called fungi, and this fungus never occurs till decompo- 
sition or decay has begun. When boarded floors are to be laid upon 
or very near the ground, it should be strewed over with dry ashes, and 
the joists and under side of the boards either charred or payed over 
with charcoal-wash as before directed. The same should be done 
with the side of the wainscqt next the walls. A* painting is indis- 
pensable from the fashion of Ae times, to doors, window shutters, 
wainscots, &c. it would be well to have them painted once in the car- 
penter's shop, when the stuff is perfectly dry, and finished afterward in 
the building for which they are prepared. If the best seasoned stuff 
be put up unpainted in a new building, the quantity of moisture 
it will irnbibe from the brick- work, plaster, &c. before it can be painted, 
will defeat alF former care of well seasoning. As to sashes, mahogany 
is unquestionably the cheapest article they can be made of; for deal, 
when painted only a few times, will have cost more than the difference 
of price of that very superior wood, both as to look and durability. 
Air that is stagnant is equally pernicious as stagnant poisture. When 
it is in that state, it soon becomes decomposed, and the gas fixing upon 
wood, ropes, paper, and other vegetable substances, quickly brings on 
their destruction. Ventilation, and the use of charcoal, are the best 
preventives. 

Glue is too important a part of the materials employed by the 
-worker in wood, to be passed without notice. 

Glue is made of the skins of all kinds of beasts ; as oxen, cows, 
calves, sh^ep, &c. The older the beast is the better is the glue that is 
made from its hide. Indeed, it is rarely that they use whole skins for 
this purpose ; those being applicable to better purposes : but they 
make use of shavings, parings, or scraps of the hides, and also horns; 
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and sometimes they make it of the feet, siae^s^ oerves, &c. of 
beasts ; and also of the pelts obtaided from furriei*s. That made of 
whole skins is the best, and that of sinews, &c. the worsts and hence, 
' chiefly arises the difference of glues, and the advantage of Bngllsh and 
Flemish glues. 

The materials above enumerated are " first digested in lime water, to 
cleanse them from grease or dirt ; they are then steeped. i» clean water 
with frequent stirring, and afterwards laid in a hescp and the water 
pressed out. They are then boiled in a large brass cauldron with clean 
water, scumming off the dirt as it rises, and it is further cleansed by 
putting in, after the whole is dissolved, a little melted alum or lime 
finely powdered. The scumming is continued for some time, after 
which the mass is strained through baskets, and suffered to settle, that 
the ranaining impurities may subside. It is then poured gradually into 
the kettle again, and further evaporated by boiling and scumming, tilt 
it becomes of a clear dark brownish colour. When it is thought to be 
strong enough, it is poured into frames or moulds about six feet long, 
one broad, and two deep, where it gradually hardens as it cools, and is 
cut out when cold by a spade in square cakes. Each of these is placed 
tn a sort of wooden box, open in three divisions to the back ; in this 
the glue, while yet soft, is cut into three slices, by an instrument like 
a bow, with a brass wire for its string. The slices are then taken out 
in the open air, and dried on a kind of course net-work, fastened in 
moveable sheds .four feet square, which are placed in rows in the glue- 
maker's fiejd. When perfectly hard and dry it is fit for sale. That is 
thought to be the best glue which swells considerably, without melting, 
by three or four day's immersion in cold water, and fecQveirs its former 
dimensions and properties by dr3ring> Glue, that has got frost, or that 
looks thick and black, should be melted over again. To know good 
from bad glue, the purchaser should hold it between his eye and the 
light, and if it appears of a strong dark colour, and free from cloudy 
and black spots, the article is good. Wben glue is used by the car- 
penters, they break it and soak it for about 24 hours in cold water ; * 
and then melt the soaked pieces, causing it to simmer foi; a quarter of 
an hour over a slow fire, and frequently stirring it. When cooled, it 
becomes a firm jelly, which may be cut by any instrument It is 
merely warmed for use, and in this state spread over the surface of the 
wood with a stiff brush. In an interval from one to three days the 
pieces of wood will be so perfectly cemented, that boards thus 
cohering, will as readily break in any part as separate at the junction. 
Glued boards will not set in a freezing temperature ; the stiffening 
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being occasioned by the efaporalion of the Euperfluous matter of the 
glue, which is prevented by a considerable degree of cold. 

A Blight notice of the progress made in this highly useful art, both at 
home ajid abroad, may now not be out of place. 

The first elementary work on that part of geometrical science, 
which contains the principles of joinery, appeared in France, in 1795, 
from the pen of the celebrated Gaspard Monge, who gave it the name 
of Gfomitrie Descriptive. Much of what has been given as new in 
English works, had been long known on the Coolineat ; but there 
does not appear to have been much, if any, assistance derived from 
these foreign works by any writer prior to Nicholson. 

The latest French work which treats of joinery is Rondelet's L'Art 
de BdttT. It is also the best foreign work on the subject that we have 
seen ; but it is not at all adapted to the state of joinery in England. 
In practice, the French joiners are very much inferior lo oui own. 
Their work is rough, slovenly, and often clumsy, and at the beat is 
confined to external effect. The neatness, soundness, and accuraq, 
which is common to every part of the works of an English joiner, a 
scarcely to be found in any part of the works of a French one. The 
little correspondence, in point of excellence, between their theory and 
practice, leads us to think that their theoretical knowledge is confined 
to architects, engineers, &c. Instead of being diffused among work- 
men, as it is in this country. 

In cabinet work the French workmen are certainly superior, atleast 
as far as regards external appearance. But when use, as well as orna- 
ment, is to be considered, our own countrymen must as certainly carry 
away the palm. The appearance of French furniture is much indebted 
to a superior method of polishing, which is now generally known in 
this country. For many purposes, however, copal varnish ("such a^ 
coachmakers use) is preferable ; it is more durable, and bears an excel- 
lent polish. 

Geometry is useful in all, and absolutely necessary in some, parts of 
a joiner's business : but it is absurd to encounter difficulties in execu- 
tion, and to sacrifice good taste, convenience, economy, and comfort, 
merely for the purpose of di.iplaying a little skill in that science. It 
is, however, a common fault, among such architects as are better 
acquEunted with geometrical rules tlian with the production of visible 
beauty, to form designs for no other purpose than to create diffi- 
culties in the execution. 

But, when geometrical science is properly directed, it gives the mini 
so clear a conception of the thing to be executed, that the moat M 
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eate piece of work may be conducted with all the accuracy it 
requires. 

The practice of joinery is best learned by observing the methods of 
good workmen, and endeavouring to imitate them. But the sooner a 
workman begins to think for himself the better ; he ought always to 
endeavour to improve on the processes of others ; either so iis to pro- 
L duce the same effect wit!i less labour, or to produce better work, 
I Cabinet-making, or tliat part of the art of working in wood which is 
" applied to furniture, has little affinity with joinery, though the same 
materials and tools be employed in both. Correctness, and strict uni- 
formity, are not so essential in moveables as in the fixed parts of build- 
ings ; they are also more under the dominion of fashion, and therefore 
iare not so confined by rules as the parts of buildings. 
Cabinet-making offers considerable scope for taste in beautiful 
forms, and also in the choice and arrangement of coloured moods. It 
acquires considerable knowledge in perspective, and also that the artist 
■gbould be able to sketch with freedom and precision. 
If the cabinet-maker intend to follow the higher departments of his 
art, it will be necessary to study the different kinds of architecture, in 
order to make himself acquainted with their peculiarities, so as to im- 
press his works with the same eharacter as the rooms they are to 
I furnish. 

I There are now but few cabinet-makers, or joiners, who are disposed 

I to have recourse to the japanner, upon every occasion in which wood is 
™ required to be coloured ; on this account it may be advisable to fur- 



lired to be coloured ; c 
nisha few practical hints on this subject. 

Wood may be stained yellow, by brushing it over several times with 
the tincture of turmeric root, made by putting an ounce of the pow- 
dered root to a pint of spirit, and after it has stood some days, strain- 
ing off the tincture. A redder cast may be given to the colour by 
adding a little dragon's blood, A cheaper, and less bright and strong 
^ yellow may be given to wood by rubbing it over several times with the 
L. tincture of French berries, made boiling hot ; and when the wood ia 
\ dry, brushing it over with a weak alum-water used cold. 

In order to render these stains more beautiful and durable, the 
jod should be brushed after it is coloured, and then varnished with 

i-Iac varnish, or with three or four coats of shell-lac varnish. 
For a bright, red stain for wood, make a strong infusion of Brasil in 
\ atale urine, or water impregnated with pearl-ashes, in the proportion of 
^ to a gallon ; to a gallon of either of which, add a pound of 
f.the Brasil wood. Willi this infusion, after it has stood with frequent 
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Atirring two or three days, strained and made boiling hot, brush die 
wood over till it appears strongly coloured ; and, while it is wet, brash 
it over with alum- water, m4de in th^ pro^x^rtioi^ \^i t^ ounces of aium 
to a quart of water. 

For a less bright red, brush oVer the wo6d with a tincture, made by 
dissolving an ounce of dragx>n*s blood in a pint of spirit of wine. 

For a pink or rose red, add to a gallon of the above infusion of 
Brasil wood, two ounces of pearl-ashes, and use it to before : ob- 
serving to brush the wood over often with the alum-wSiter. Iliese 
reds may be varnished as the yellows. 

Wood may be stained blue by means either of copper or indigo. 
The brighter blue may be obtained by brushing a solution of copper,* 
while hot, several times over the wood : and then brushing a solution of 
pearl-ashes in. proportion of two ounces to a pint of water hot over the 
wood. It is stained blue with indigo, by brushing it with the indigo 
prepared with soap-lees, a solution of white tartar or cream of tartar, 
made by boiling three ounces of either in a quart of water, brushing 
over the wood plentifully before the tincture of indigo is quite dry. 
These blues may be brushed and varnished as the reds if necessary. ^ 

Wood may be stained green by dissolving verdigris in vinegar, or 
the crystals of verdigris in water, and with the hot solution, brushing 
over the wood till it be" duly Gained. 

A light red-brown mahogany colour may be given to wood by 
means of a decoction of madder and fustic wood, ground in water, in 
the proportion of half a pound of madder and a quarter of a pound of ^ 
fustic to a gallon, or instead of the fustic, an ounce of the yellow ber- 
ries may be used. Brush over the wood with this solution, while 
boiling hot, till the due colour be obtained. The same effect may, to 
a considerable degree, be produced by the tincture of dragon's blood 
and turmeric root, in Spirit of wine. 

. For the dark mahogany, take the infusion of madder as above, and 
pubstitute for the fustic two ounces of logwood : and when the wood '^ 
has been brushed over several times, and is dry, brush it over with 
water in which pearl-ashes have been dissolved,, in the proportion of a 
quarter of an ounce to a quart. The wood, in the better kind of work, 
should be afterwards varnished with three or four coats of seed-lac 
vami^; but for coarse work, with the varnish of resin and seed-lac^ 
or they may be well rubbed over with drying oil. 

Wobd may be stained purple by brushing it over several times with 
a strong decOction Of logwood and Brasil, made in the proportion of 
one potmd of the logwood and a quarter of a pound of the Brasil, to 
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a gallon of water, and boiled for one hour or more. Let the wood, 
well coloured, dry, and be then slightly passed over by a solution of 
ene drachm of pearl-ashes in a quart of water. A solution of gold in 
^rit of salt or aqua regia, will give a durable purple stain to wood. 
•• For a de^ black, the wood is brushed over four or five times with 
a warm decoction of logwood, made as above withqut the BrasiJ, and 
afterwards as often with a decoction of galls to two quarts of water, 
allowing it to dry thoroughly between the several applications of the 
liquor: thus pnepared, it receives a fine deep colour, from being 
washed over with a solution of vitriol in the proportion of two ounces 
to a quart : in the room of which 43ome use a solution of iron in 
▼inegar, keeping the vinegar for this purpose upon a quantity of the 
filings of the metal, and pouring off a Uttle as it is wanted, A pretty 
good black is also obtained, more expeditiously, by brushing over the 
wood, first with the logwood liquor, and afterwards with common ink. 

A very fine Aack may be produced by brushing the wood over 
several times with a solution of copper in aqua-fortis, and afterwards 
with the decoction of logwood, repeated till the colour be of sufficient 
force, and the greenness produced by the copper overcome. The blacks 
may be varnished as the other colours. 

Where the 'stains are desired to be very strong, as in the case of 
wood used for fineering, it is generally tiecessary it should be soaked 
and not brushed ; ibr which purpose the wood may be cut into pieces 
of a proper thickness for inlaying. 
^ The beautiful finish usually given to the best joinery and cabinet* 
work, depends so much on the varnish that is employed in its com- 
pletion, that we may devote a few pages in conclusion to this interest- 
ing subject. 

However apparent the different points of relation which seem to 
exist between the principles that constitute resins, it may readily be 
perceived that their identity is not completely established. They ex- 
hibit in their texture and in their physical properties, very striking 
differences. They cannot, therefore, ail present the same phenomena, 
when treated separately. The necessity of the mixtures which con- 
stitute the common fbrmulee was soon perceived ; and it is on these 
mixtures that the variety of the compositions, and of their results, is 
founded. Certain vartil'shes possess a drying quality in an eminent 
degree : these are the least durable. Others are glutinous, fat, and 
long in drying ; but these are the strongest when they have attained to 
. the proper degr^ of destccatidn. ^ Some hold an intermediate rank 
between these two kinds ; they have therefore a mean quality between 
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those varnishes the most exposed to accidents, and those which preaem 
the greatest resistance to the impressioDs and Iriclion of hard bodies. 

A careful observation of ihese differences could not but induce the 
authors who have written on the art of varnishing, to distinguish 
them by the help of a classification, founded on the nature of their 
composition, and on the uses for which they are destined. 

We have thought it our duty to foUow the same order. It has the 
advantage of exhibiting each varnish accompanied, in some measure, 
by its particular properties, and of enabling artists to refer known 
compositions, and such as may afterwards be invented, to one of the 
genera or species determiued by the order and nature of their compo- 
nent parts. Tilts division also indicates the case in which they may 
be employed, and the mode of using them. 

Division of Varnishes. — Two classes of varnish, divided into genera 
and subdivided into species, may be noticed in this work. The first 
class comprehends the more delicate varnishes, and such as are used 
for the finest work, the genera of which are borrowed from that of the 
substances employed, and wliich may belong to the vegetable kingdom, 
as the solution of a pure g^m ; or to the animal kingdom, such as 
isinglass (gelatin) 

The second class, which is the principal object of this work, com- 
prehends the varnishes resulting from the solution of one or more 
resinous substances in a spirituous or oily vehicle. It will be exceed- 
ingly convenient to divide it into several genera, each of which has its 
proper species. These genera and species depend on the essential 
quality of the varnishes ; on the state of their consistence ; and on the 
degrees of their drying quality. 

The first genus comprehends the moat drying varnishes that can be 
obtained with spirit of wine. 

The second genus presents formulEe for \-arniah nearly similar to 
those of the first ; but they ate of a less drying nature, in consequence 
of the use of less drying resins. This second genus gives different 
species of changing varnish, which do not require so much solidity as 
those designed for glazing metallic surfaces.' 

The third genus is reserved for compositions in which the nature of 
the solvent is changed. Spirit of wine here gives place to essential 
oils, and in particular to oil of turpentine. This class ought to com- 
prehend changing varnishes, and those distinguished by the name of 
mordants. 

The fourth genus is designed for the employment of pure con 
treated wiih oil of tiirpeiiline, and even with ether. 
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vie, in point of solidity, with those of the following genus, and oughf 
even to be preferred to them. 

The fifth genus admits of fat drying oils being employed as the 
solvent. It contains the fat varnishes made with copal, with amber, 
and with caoutchouc. Their colour, which is pretty dark, confines the 
use of them to grounds of a dark colour. 

Each composition will be accompanied with particular remarks 
relating to the process ; to the nature and qualities of the varnish ; 
and to the circumstances most favourable for its appUcation. This 
new arrangement appears to be the more convenient, as it will better 
enable the artist to make use of the subjoined observations, them if 
they were united into one body and separated from the fonnulo;. 

First Ge5CS. — Drying varnishes made with spirit of wine. — 
First species. No. I. — Take spirit of wine 32 ounces ; purified 
mastich 6 ounces ; g^um sandarac 3 ounces ; very clear Venice turpen- 
tine 3 ounces; glass coarsely pounded 4 ounces. 

Remarks. — -Reduce the mastich and sandarac to fine powder; mis 
this powder with white glass, from which the finest parts have been 
separated by means of a hair sieve ; put all the ingredients with the 
spirit into a short-necked matrass, and adapt to it a stick of white 
wood, round at the end, and of a length proportioned to the height of 
the matrass, that it may be put in motion. Place the matrass in a 
vessel filled with water, made at first a little warm, and which must 
afterwards be maintained in a state of ebullition for one or two hours. 
The matrass may be made fast tt> a ring of straw. 

The first impression of the beat tends to unite the resins into a mass : 

this union is opposed by keeping the matters in a state of rotary 

motion, which is easily effected by means of the stick, without stirring 

the matrass. When the solution seems to be sufficiently extended, 

add the turpentine, which must be melt'cd, by immersing the vessel 

[.containing it in boiling water. The matrass must be still left in the 

I water for half an hour, at the end of which it is taken out ; and the 

f yarnish is continually stirred till it is somewhat cool. Next day it is 

le drawn off, and filtered through cotton. By these means it will 

Kcome exceedingly limpid. This simple process is sufficient for the 

Spmpoaition of all those species of varnishes which will form part of 

liie first four genera, unless it is necessary to operate on a large scale. 

Many amateurs are satisfied with simple digestion for such varnishes, 

Ktaking care to stir the mixture often. This method, which may be 

L.proper for varnish composed with spirit of wine, would be too slow for 

Ljvaruishes of the third and fourtli genera. In general the digestion is 
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terminated by some hours' exposure to the sun : with the precautioB 
of renewing the surfaces by stirring the sediment with a clean rod. 

The glass directed-to be used divides the parts of the i^ixture' Which 
has been made with the dry ingredient^, and it retains the same qua- 
lity when placed over the fire. It therefore obviates with success two 
inconveniences ; in the first place, by dividing the matters, it faci* 
litates the action Of the Spirit, and in the second its weight, which ex- 
ceeds that of resins, prevents these resins from Adhering to the bottom 
of the matrass, and also the discolouring of the varnish when a sand 
bath is employed, as is commonly the Case. 

It may be observed that the best spirit of wino can never become 
chared with more than a third of its weight of the resinous'substances 
subjected to its action ; and from a particular examination made of 
several kinds of varnish, the consistence of which was proper, they 
never indicated a greater increase of weight than a fourth part of the 
primitive absolute weight of the spirit employed^- From this it will 
be seen that the best authors employ much too large a proportion in 
their formulse. 

When too large a quantity of matter is added to spirit of 
wine, the latter seizes on the most soluble parts, and has very little 
effect upon those which are less so. The dry parts of the resin 
escape the action of the liquid if only a moderate heat be employed. 
In this case the varnish has very little colour ; but if it seems to gain 
in pliability, it loses in point of consistence and solidity. It is of great 
advantage to unite all these three characters at the same time ; and 
this may be accomplished by limited proportions, and by employing a 
little more time and pains in the process. 

The varnishes which constitute the first genus are employed for the 
most part to supply the place of glazing.' They are brilliant, but do 
not all possess the same degree of solidity. The first species exhibit 
more pliability than consistence or body. The application of theih 
seems suited to articles belonging to the toilette, such as dressing- 
boxes, &c. The next species possess the same brilliancy and lustre; 
but they have' more solidity, and are exceedingly drying. 

Second species of varnish of the same genus. No. II. — ^Take 
pounded copal of an amber colour, once liquefied'according to the me- 
thod to be hereafter described, 3 ounces ; gum sandarac 6 ounces ; 
mastich cleaned 3 ounces; clear turpentine 2 J ounces; pounded 
glas^4 ounces ; spirit of wine 32 ounces. 

Mix these ingredients, and pursue the same method as that directed 
for No. I 
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JRemarks.'—The opinion generally entertained of the msolability of 
copal in spirit of wine, might have inspired some doubt in regard 
to the employment of this matter, but it may be asserted that 
•ibe mixture here indicated, will give a much more durable var- 
itish titan If bo copal had been employed. The great division of this 
lSQl>staac6 obtseiDed by gi-inding and by its mixture with other resins, 
fovours the action of the spirit upon it ; and the quantity dissolved is 
mifiSdent to give to this vamish^a'viery remarkable degree of solidity, 
and which it would not have possessed in the same degree without 
copal. ^ ; . 

If the practical artizan be desirous to "^dlitate the solution of a 
greater quantity of copal, he may add, to this formula 3-8ths of an 
ounce of camphor ; but this quantity must not be exceeded. 

Uses. — This varnish is designed for articles subject to friction, such 
as furniture, chairs, fan-sticks, mouldings, &c. and even metals, to 
which it may be applied with success. The sandarac gives it great 
durability. 

First species of varnish of the same genus, intended for the same 
articles as No. II. No. III. — Take gum sandarac 8 ounces ; pounded 
mastich 2 ounces; cleat turpentine 4 ounces; pounded glass 4 
ounces ; spirit of wine 32 ounces. 

Remarks.-^he formula for this varnish is extracted from Watin's 
work. The proportion of the turpentine appears to be rather 
too large ; because it diffuses through the varnish a viscous matter, 
which renders it long in drying. 'Besides, it communicates to it 
a strong smell, which to many persons is exceedingly disagreeable. 
This formula authorizes an observation which may be applied to many 
other cases : when a substance, which by its nature and consistence is 
exceedingly soluble, is subjected to the action of spirit of wine, it pre- 
cipitates in part the other dry substances which do not possess the 
same degree of solubility. A kind of resinous crystallization which 
covers the bottom of thfe vessel then takes place, if the mixture be left 
at rest. This consideration alone would induce us to recommend only 
half of the turpentine directed. 

Second Gknus of Vaunisiif^s. — Spirituous varnishes less dry- 
ing than the former y and having a weaker' smell. — First species for 
dressing-hoxes, and other articles of the like kind 8fc. No. IV. 
— ^Take gum sandarac 6 ounces ; gum elemi 4 ounces ; gum anima 
I ounce; camphor J ounce; pounded glass 4 ounces; spirit of 
wine 32 ounces. 

Make the varnish according to the method already directed. The 
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soft resins must be pounded tvith the dry bodies. Tike eamphor i& to 
be added in pieces. 

RemaTks. — These vamishesof the second genus admit modifications 
in the nature of'the substances which concur towards their formation. 
They are not so dry as those of the first genus. They give pliability, 
brilliancy, and solidity, to the compositions, without injuring' their dry- 
ing quality. 

Second species of the same genus, designed for the same purposes. 
No. V. — Take frankincense 6 ounces ; gum anima, gum elimij of eacb 
2 ounces; pounded glass 4 ounces; spirit of wine 32 ounces. 

IVIake the varnish with the precautions directed for No. 1. 

Remarks. — Varnishes composed according to the last two fonnulse, 
may be employed for the same purposes as those which form the first 
genus. They arc much fitter, however, for ceilings and wainscoting', 
coloured or not coloured : they may even be employed as a covering 
to parts painted with strong water colours. 

Third species of the same genus, for wainscoting, small ariieles Ijf. 
furniture, balustrades, and railing in the inside of a house. No.VI, 
— Take gum sandarac 6 ounces; shell lac 2 ounces; resin, vhite 
glass pounded, clear turpentine, of each 4 ounces ; spirit of wine 32 

Make the varnish according to the directions given for No. I. 

Remarks. — Watin prescribes eight ounces of sandarac and sii 
ounces of turpentine. These quantities appear too large, as tbey 
are not proportioned to that of the spirit of wine. 
- This varnish is sufficiently durable to be applied to articles desigoel 
for daily and continual use. Varnishes composed with copal oug^ 
however, in these cases, to be preferred. There is another compositieii 
which, without forming part of the compound tarnishes, is est^yed 
witli success for giving a poUsh and lustre to furniture inEtde of 'wood: 
wax forms tlie basis of it. 

Many cabinet-makers are contented with waring common furniture, 
such as tables, chests of drawers, &c. This covering, by means of re- 
peated friction, soon acquires a polish and transparency which resemble 
those of varnish. Waxing seems to possess qualities peculiar to itself; 
but, like varnish, it is attended with its inconveniences as well as 
advantages. 

Varnish supplies better the part of glazing ; it gives a lustre to the 
wood which it covera, and lieightens the colours of that intended, in 
particular, for delicate articles. These real and valuable advantages 
aie counterbalanced by its want of consistence : it yields too easily to 
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the shrinking or swelling of ihe wood, and rises in scales, or splits, ou 
being exposed to the slightest shock. These accidents can be repaired 
only by new strata of varnish, wlikh render application to (he varnisher 
necessary, and occasion trouble and e;«pense, 

Wasing resists percussion ; but it does not possess, in the same de- 
gree as varnish, the property of giving lustre to the bodies on which it 
is to be applied, and of heightening their tints. The lustre it commu- 
nieales is dull; but this inconvenience is compensated by the facility 
with which any accidents lliat may have altered its polish can be 
repaired by rubbing it witli a piece of fine cork. There are some cir- 
cunistances, therefore, under which the application of wax ought to bo 
preferred to that of varnish. This seems to be the case in particular 
with tables of walnut-tree wood in daily use, chairs, mouldings, for 
all small articles subject to constant employment. 

But as it is of importance to make the stratum of wax ss thin as 
possible, in order that the veins of the wood may be more apparent ; 
this desideratum may be supplied by the following process, which was 
first suggested by an ingenious foreigner. 

Melt, over a moderate fire, in a very clean vessel, two ounces of 
white or yellow wax ; and, when liijucfied, add four ounces of good 
oil of turpentine. Stir the whole until it is entirely cool, and the re- 
sult will be a kind of pommade fit for waxing furniture, and which 
must be rubbed over tlicm according to the usual method. The oil 
of turpentine is soon dissipated ; but the wax, wdich by its mixture is 
reduced lo a state of very great division, m^y he extended witJi more 
ease, and in a more uniform manner. The oil soon penetrates the 
pores of the wood, brings out the colour of it, causes the wax to adhere 
better, and ihe lustre which ihcncc results is equal to that of varnish^ 
L without having any of its inconveniences. 

Fourth species of the same genus, Varaisk sUt/htli/ coloured for 
'flioltts and other stringed instruments, arui even Jot furniture of 

m-tree wood, mahogany, and rose wood. No. VIl. — Take gum 
4 ounces; seed lac 2 ounces; mastich, Benjamin in tears, 
f each 1 ounce ; pounded glass 4 ounces ; Venice turpentine 2 
ounces ; spirit of wine 32 ounces. 

Tiie gum sandarac and the lac render this varnish durable : it m«j\ 
be coloured with a little saffron or dragon's blood. 

Fifth species of the same genus, which turners of St, Claude 
ploy for boxes made of box-v>ood, of the roots of trees, S^c. No. VIII.J 
— Take geed lac 5 ounces; gum sandarac 2 ounces ; gum eliml Ifi 
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ounce ; Venice turpentine 2 ounces ; pounded glass.5 ounces ; sj^t 
of wine 24 ounces*. 

Remarks, — ^The artists of Paris do not all employ this for- 
mula, which required to be corrected on account of its too great dry- 
ness, which is here lessened by the turpentine and gum elimi. Thi« 
composition is secured from cracking, which disfigures these boxes srftcr 
they have been used for some months. 

Other turners employ the gum lac united to a little emili,' and t«^ 
pentine digested for some months in pure alcohol exposed to the sun. 
If this method be followed, it will be proper to substitute for the 
sandarac the same quantity of gum lac reduced to powder, and not to 
add the turpentine to the spirit of wine, which ought to be exceed- 
ingly pure, till towards the end of the infusion. 

Solar infusion requires care and attention. Vessels of a sufficieot 
size to allow the spirituous vapours to circulate freely Ought to be em- 
ployed, because it is necessary that the vessel should be closely ^at. 
Without this precaution the spirits would become weakened, and 
abandon the resin which they laid hold of during the first days of ex- 
posure. This perfect closing of the vessels will not admit of their , 
being full. 

In general, the varnishes applied to articles which may be put into 
the lathe acquire a great deal of brilliancy by polishing. A piece of 
woollen cloth is sufficient for the operation. If turpentine predo- 
minates too much in these compositions the polish does not retain its 
lustre, because the heat of the hands is capable of softening the sur- 
face of the varnish, and in' this state it readily tarnishes. 

Sixth species of the sccvte genus, for giving a gold tint fa e^Hcki 
of brass. No. IX.-^-Tfekd* §eed lac 6 ounces ; amber or copal ground 
fine 2 ounces; dragon's yood 40 grains ; extract of red saadal wood 
obtained by water 30 grains ; hay saffron 36 grains ; pounded glass 
4 ounces ; spirit of wine 40 ounces. 

Remarks, — To apply this variiish to articles or ornaments of brass, 
expose them to a gentle heat, and dip them into the varnish. Two or 
three coatings may be applied in this manner if necessary. I1i& var- 
nish is durable, and has a beautiful colour. Articles varnish^ in thb 
manner may be cleaned with water or at)it of dry rag. ' 

Seventh species of the same genus! Ghkf^ging iktinvisk, or var- 
nish designed to change or to modify the colour of 4ho9e bodies to 
which it is applied. No. X. — Take gamboge | of an ouivce; gam 
sandarac, gten elimi, of each 2 ounces ; dragon's blood of the best 
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qnsjity 1 ounce ; seed lae 1 ounce ; t^rra merita | of an ounce ; hay 
saffron 12 grains; pounded glass 3 ounces ; «pirk of wine 20 ounces^ 

Remarks, — ^A tmotufeof sajflProA and of terra merita is first obtaaned 
by iofuang them in the spirit ifbr twenty-four hour«, or exposing them 
to the heat of the sun in summer. TJie tincture must bei strained 
through a piece of clean linen cloth, and the residoum ought to be 
strongly squeezed. This tincture is poured over the dragon's blood, 
the gum elimi, the seed lac, and the gamboge^ all pounded and mixed 
i^ith the glass. The varnish is then made according to the directions 
already given. 

It may be applied with great advantage to philosophical instru- 
ments: the use of it might be extended also to various cast or 
moulded articles with "^hich furniture is ornamented. 

If the dragon's blood be of the first quality, it may give too high a 
colour ; in this case the proportion may be lessened at pleasure, as 
well as that of the other ^colouring matters. . . ^ 

It is with a similar kind of varnish that the artists of Geneva give a 
golden orange colour to the small nails employed to ornament wi^ch- 
eases ; -but they keep the process very secret. A beautiful bright 
colour might be easily communicated to this mixture ; but they prefer 
the orange colour produced by certain compositioHs, the preparation 
of whkih has no relation to that of varnish, and which I have success- 
fully imitated with saline mixtures, in which orpiment is a principal 
ingredient. The nails are heated before they are immersed in the 
varnish ; and they are then spread out on sheets of dry paper. 

Eighth species of the same genus. Changing varnish which majf 
he employed to give a gold colour to watch-cases, watch keys, and 
other articles made of brass. No. XL — ^Take seed lac 6 ounces ; 
amber, gamboge, of each 2 ounces ;' extract qf red sandal wood in 
water 24 grains; dragon's blood 60 grains; hay saffron 36 grains; 
pounded glass 4 oufices; spirit of wine 36 ounces. 

Remarks, — Grind the amber, the gum lac, gamboge, and dragon's 
blood together ; then mix them with the pounded glass, and ^d the 
spirit, after forming with it an infusion of the saffron and an extract of 
the. sandal wood. The varnish must then be completed as before. 
The metal articles intended to be covered by this varnish are heated, 
and those which will admit of it are immersed in packets. 

The tint of the varnish may be varied by modifying the proportions 
of the colouring substances. 

The use of spirituous varnishes will long be preferred to that of the 
varnishes which form the third and fourth genera ; which, however, 
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axe far superior in all cases where It is necessary to add durability to 
4he other qualities required. 

The varnishes of these first two genera bear polishing as well as the 
hardest compositions which constitute the three other genera : but as 
they are'tnore delicate, they require modifications in the operation. It 
is never begun with pumice stone. 

With regard to the mode of polishing a varnished surface, it may 
be advisable to state, that, where the coat of varnish is very thick, the 
surface may be rubbed with pumice-stone and oil, till it becomes uni- 
formly smooth ; the pumice should be first reduced to a smooth Aat 
face by rubbing on a piece of freestone. Thejapanned or varnished 
surface may afterwards be rubbed with pumice reduced to an impal- 
pable powder by pounding and washing over, using oil and a rag or 
leather to lay on the powder. The finishing may be given by oil and 
a woollen rag only. 

Where the varnish is thinner, and of a more delicate nature, it may 
be rubbed with tripoli or rotten-stone, in fine powder, finishing with 
oil as before. Where the ground is white, putty or Spanish white, 
finely washed, may be used instead of rotten-stone, of which the 
colour might have some tendency to injure the ground. 

Frequent references have been made, in the arts of varnishing, .to 
the use of drying oil : it may be necessary to observe, that to render 
I linseed oil drying, consists simply in mixing it with litharge, or any 
oxide of lead, boiling it slowly for some time, and straining it from the 
sediment, after it has stood to clarify. The oil thus treated becomes 
thicker as it imbibes oxygen from the oxide, and acquires the property 
of drying much sooner than before. An ounce of litharge may be 
used to every pound of oil. 
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BOUSB - PAZNTXVOk 

House Painting is an art of gieat antiquity, and it is more than 
piobabley that the earliest erections of a durable nature received some 
additions from the pencil of the artist. Painting, as applied to build- 
loigBy comprises, in the first place, the colouring of wood, iron, &c., and 
to e£fect this, a pigment is spread over them with a brush, so that by a 
xepetition of several coats, the material is preserved and its appearance 
improved. 

Hie object of this division of our work is to give an account of some 
meehanical proceedings in certain kinds of painting, calculated to pre- 
serve and embellish the waUs of houses and furniture. This branch of 
die art extends to every part of architecture. The whole building be- 
comes the workshop of the artist ; the stairs, the ballustrades, the 
sashes, the doors, and the railing of all kinds, occupying his first care, 
and then the cielmgs and wainscotting. 

The artist gives to all his subjects a chosen and uniform tint; but 
he has it in his pow^r to vary ^e colours on different parts of the 
building in such a manner as to produce the most pleasing effect. * 

Among the utensils of the painter, it is needless, but for rendering 
the article complete^ to mention brushes and pencils of all sizes as ab- 
solutely necessary. 

The brushes are made of boars' bristles, or of hair with a mixture of 
bristles ; they ought to be straight, very smooth, and of a round fprm. 
Half an hour before they are used, it is proper to soak them in water, in 
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order to swell the wood of the haaiile, and prevent the hairs from fall' 
log off; after litis they may be applied to all purposes, either in water 
colours or in oil: but it may be observed, that for the former they re- 
quire lesa softening. 

The pencils are made of badgers' hair, or any fine hairs encased in 
the pipes of quills of all sizes. 

The vessel wherein the pencils are cleaned is made of copper or of 
tin, smooth below, rounded at the ends, and divided into two parts bj 
a thin plate in the middle. The oil, or the sabstance with vhich the 
pencil is cleaned, is contained in one of the divisions. 

The pallet is made of the wood of the pear or apple tree, of an oval 
or square shape, very slender, but somewhat thicker at the centre thaa 
at the extremities. A hole is made in one of its sides suflficiently lar^ 
to admit the thumb of the worlunan. 

When the pallet is new, it is covered with oil of walnuts; andsj 
often as it dries, the operation is repealed, till it be fully impregnaud; 
it is afterwards polished, and finally rubbed with a piece of Sua 
dipped in oil of common nuts. 

The painter's knife is a thin flexible plate, equally slender on^bo^ 
sides, rounded at one extremity, and the other fixed into a iaaHbtt 

All the vessels employed to hold the colours should be Tanushcd; 
a precaution necessary to prevent their drying too quickly ; and they 
may be cleaned with a piece of marble or any hard stone, by soesiuof 
water, oil, or essence. 

To grind. Is to reduce to powder the substances which give colQOlii 
and to dQute, is to impregnate a liquid with a tint in such a manner U 
to make it capable of being applied by a brush. 

When the materials are ground in water, it is proper to dilute them 
in size made from parchment. If they are diluted by vfmt ot wine, 
there must be no more diluted than what serves llie immediate OCC»- 
sion, as colours prepared in this manner dry very rapidly. 

Colours ground in oil, are sometimes diluted with pure oil, more 
frequently with oil mixed with essence, and commonly with the aimpU 
oil of turpentine ; the essence makes the colours easy to vwwk." 

• OU of turpentine, or, aa it ia called, turpi, is id general use In boosfr 
paintlDg, and ia the ingredienl by n hich the BattiiiK, as it il lermed, is per- 
fonoed, All the larch and fir-trees larnUii a reain, knuwn by the general nint 
oftarpenline. Commerco distinguishes several qualities BCCordtnR to Hsdegrt" 
of goodness. The larcti-tree fnrdishea what is called Veoice turjumtino ; it U 
obtainodbybeingmade toflo-wfiom thelrunkof (he tree through holes wUh 
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PAINTING AND PLUMBING. 
Mixing Cohura. 

When colours are ground with ihe oil of turpentine, and di- 
luted in rarnish, as they require to be immediately applied, it is ae- 
cessary to prepare a small (juanlity at a lime. This preparation of 
colours gives greater brillbncy, and dries more speedily, than those 
prepared in oil ; but they require more art to manage them. 

They grind colours or coloured substances with a mullet, which is 
employed on the sloue till they become a -very fine powder. The ope- 
ration is facilitated by moistening ihem from time to time with a little 
water, and by collecting them under the mullet with the knife. They 
ve afterwards laid in small heaps on a sheet of white paper, and 
allowed to dry in a situation not exposed to dust. Those who g:rind 
'White lead have a stone for the purpose, as this colour is very easily 
tarnished. In executing this part well, it is necessary to grind the 
colours equally and moderately ; to griod them separately, and not to 
produce a tint by mixture till the colours are well prepared. 

Dilute no more at a time than what you have occasion to employ, to 
prevent them from growing thick. 

In grinding the colours, put in uo more liquid than what is neces- 
(ary to make the solid substances yield easily to the mullet: the more 
the colours are ground, they better they mix, and give a smoother and 
more agreeable painting. 

It is also necessary to pve all attention to the grinding and diluting 
of colours, that they may be neither too thick nor too thin. 

Prepare only the quantity necessary far the work you underteke, 
because they do not keep long; and those which are newly mixed are 
more vivid and beautiful. Hold the brush stra^ht before you, and 
allow only the surface to be applied to the subject; if you hold it in- 
clined in any other direction, you will run the hazard of painting un- 



with aa anger, in which smalt pipes are Sied^thst coodnct the juice inio 
backetB placed tn receive it. This Inrpeatine has a jrellowiah and limpid 
coloor, a stian); aromatic smell, and bilter taste. In Canada, thn peasants col- 
lect it from tliB fir-tree by perroratlag the sacs, wliich contain it nnder the 
tark, with the point of a horn which ia filled ^th this juice. It is afterwards 
distilled, on which it liberates an oil more or less votntile, occordiDg to the de- 
gree of heal employed. When the operation is done by a bath, a White, limpid, 
and odoriferous oil Is obtained, wliich is called essence of tnrpentine. The 
residue Erom this distillation forms the boiled larpentiae of commerce. This 
is sold at Ihe colour shops in the same way in which oil is, viz. by thf ftallon. 
This, as well as the oil, considerably improves b; age : hence sll painters in a 
large way of business keep it by them in qaantitieH, which enahlea them Id de- 
pend on their work retaining ita colour : a circamstaace of no little importance 
in our present mode of house- painting. 

2n2 
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AfixJMjt Colours, 
eijually. It is necessary to lay on ihe colours boldly and with Rna 
Btroltes; taking care at the same time to spread them equally over the 
surface, and not filling up the moulding and carved work. If this ac- 
cident should happen, you must Itave a little brush to clean out the 
colours. Stir them frequently in the vessel, that they may pieserre 
always the same tint, and that no sediment may remain at the bottom. 
Take care not to overchai^e the brush with the colour. Never apply 
a second layer till the first or preceding one be perfectly dry ; which it 
is easily known to be when, in bearing the hand gently over it, it doei 
not adhere. In order to render this drying more speedy and unifonn, 
make always the layers as tliln as possible. Before painting, it is ne- 
cessary- to prime the subject; that is, to give it a layer of size, or of 
whitecolouringoil, tofillup the pores, and render the surface smooth: 
by this meafisfewerlayersof colour or of varnish are afterwards jkoo^ 
sary. Every subject to be painted or gill with leaf gold oi^ht to faiTe 
first a white ground ; this preserves the colours fresh and vivid, and 
repairs the damage which they occasionally receive from the air. 

To paint ja water-colours, which from its simplicity should Sitt 
occupy the artist's attention, is to do it in those which are ground in 
water and diluted in size. There are three kinds of this painting; 
namely, commonf the varnished, and that which is called king't 
white ; but before entering on these, it is necessary to make some pre- 
liminary observations. 

\, Take care that there be no grease on the subject; and if then 
be, scrape it off, or clean it with a lye, or rob the ^easy part with 
garlic and wormwood, 

2. Let the diluted colour fall in threads Irom the end of the brush 
when you tnke it out of the vessel; if it adheres to it, it is a proof that 
ic wants size. 

3. I«t all the layers, especially at the beginning, be Iwd on very 
warm, provided that the liq nid be not boiling, which would ^ectually 
spoil the subject ; and if on wood, expose it to crack. The last laye. 
given immediately before the varnish, is the only one which ought to 
be applied cold. 

4. In very fine work, where it is necessary lo have beautiful and 
solid colours, the subjects are prepared by size and proper whites, 
which serve as a ground to receive the colour, and render the surface 
very equal and smooth. 

5. Whatever colour is to be laid on, the white ground is the best.u 
it assimilates most easily -with the fainting, which always bonows 
something of the ground. 
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make the FoUowiRg detuls sufficiently plain, we shall take the 
biures to which the quantity of colours are applied at fatlioma ; that 
) say, six feet in height by six feet in breadth. We shall after- 
wards fix the quantity of matenda, and of liquids necessary to cover 
this suri'ace. This, however, cannot be exactly defined ; as some sub- 
jects imbibe the colours much more than others. The manner of em- 
ploying thein also makes a difference ; as habit enables one to manage 
them to greater advantage than another. And it is also to be observed, 
that the Rrst Inyer will consume more than the second ; and that a pre- 
pared subject requires less than one which has not been so. 

When we speak of a fathom, it must be understood of a smoodi and' . 
equal surface; for if the wood is varied with mouldiugs and carving, 
there must be a difference in the quantity of colours. In general it 
requires about a pound of colours to paint a square fathom in water- 
colours. In making up this quantity, lake three-fourths ofcoloura. 
mnd in water, and to this add about six ounces of size, 
lute it. 

tVorks which require no great care or preparation, as cielings and. 1 
e generally painted in common water colours, i. e. with 
B infused in water and diluted in size. 
iPor a common white kind of this painting, steep Spanish white mo- 
tately pounded in water for two hours. Infuse a proper quantity of 
llie black of charcoal in water for tlie same space of time ; mix Ihe 
black and white in the proportion that the tint requires ; afterwards 
I (hem up with a pretty strong size, sufficiently thick and warm, 

apply them to the subject in as many layers as may be thoughf^ ' 
tessary. It requires about two pounds of while in a pint of water, 
} ft quantity of black in proportion to the tint, together with a part 
irer a square fathom. If this be employed on old walls, 
y must be well scraped, the dust brushed off with a hair broom, 
I washed carefully with lime water. If on new plaster, the colours 

e more size. ■ 
Inn kinds of colours may be ground in water only when the tint is 1 
; and when they have been infused in water, they must be mixed ,i 
ptoith size. 

! white des carmes is a manner of whitening interior walls, 

reby they are rendered extremely beautifttl. To effect this pro- 

e a quantity of the very best lime, and pass it through fine lini 

Itir it into a large tub, furnished with a spigot at the height equal' 

ttt which Iho lime occupies : fill the tub with clear spring 
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water ; beat the mixture with instruments of wood, and then allow it 
to settle for 24 hours. 

Open the spigot, allow the water to run off, supply the tub with 
fresh water, and continue this operalion for several daya until the lime 
receives the greatest degree of whiteness. 

When you allow the water finally to run off, the lime will be 
found iu the consistency of paste ; but with the quantity you use it a 
necessary to miif a little Prussian blue or indigo to relieve the bright- 
ness of the white, and a amall quantity of turpentine to give it bril- 
liancy. The size proper for it is made of glove-leather, with the addi- 
tion of some alum ; and the whole is applied with a strong brush in five 
or six layers to new plaster . 

The wall is rubbed over strongly with a brush of hogs bristles 
after the painting is dry ; which gives it its lustre and value, and which 
makes it appear like marble or stucco. 

Badegetm is a pale yellow colour applied to plaster to make it appear 
like free stones. ' It gives to old houses and churches the exterior of a 
new building, by assuming the colour of stones newly cut. Take a 
quantity of lime newly slaked. Add to it the half quantity of what ' 
the French call sciure de pierre, in which you have mixed of the ochre 
of rue, according to the colour of the stone you intend to imitttte. 
Steep the whole in a pail of water, in which is melted a pound af 
rock alum. When the sciure de pierre cannot be obtained, it is neces- 
sary to use a greater quantity of ochre de me, or of yellow ochre, or 
grind the scales of the stone de St Leu ; pass it through a sieve ; and 
along with the lime it will form a cement, on which the weather will 
scarcely make any impression. 

When the ceilings or roofs are new, and you wish to whiten them, 
take white of Bougival, to which add a httle of the black of charcoal 
to prevent the while from growing reddish: infuse them separately in 
water ; mix the whole with half water and half size of glove-leaAer, 
which being strong would make the layer come off in rolls if it were 
not reduced with water. Give two layers of this tint while it is luke- 
warm. 

If the roof has been formerly whitened, it is necessary to scrape to 
the quick all the remaining white ; then give it two or tiiree layers of 
lime to ground and whiten it. Brush it carefully over ; and give it 
two or three layers of the while of Bougival prepared as before. 
Clean them with a very strong brush, and carefully rub off the dust 
and rust ; pound about a quarter of a pound of Irad ore into a floe 
powder, and put it into a vessel with half a pint of vinegar; then applv 
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it to the back of the chimney with a brush : Wheu it is made black 
with this liquid, lake a dry brush, dip it in the same powder without 
vinegar, and dry and rub it with this brush till it become shining as 
^ass. 

The advantages of ihia kind of painting are, that the colours do not 
fcde ; that they reflect the light ; that they give no ofFcaaive smell, but 
permit the places to be inhabited as soon as finished ; and that the var- 
nish preserves the wood fVom insects and moisture. 

To make afine varnish on water-colours, seven principal operations are 
necessary ; namely, to size the wood, to prepare fhe while, to soften and 
rob the subject, to clean the moulding, to paint, to size, and lo varnish. 

To size the wood is to give one or two layers of size to the subject 
which you intend to paint. To make which in the most perfect man- 
ner, take three heads of garlic and a bandfu! of wormwood leaves ; boil 
them in three pints of water till they are reduced to one; pass the juice 
through a linen cloth, and miic it with a pint of parchment size ; add 
half a handful of salt and half a pint of vinegar ; and boil the whole on 
the fire. 

Size the wood with this boiling Lquor ; allow it to penetrate into the 
carved and smooth places of the wood, but take care at the same time 
to take it as clean off the work aa possible, cr at least to leave it at no one 
place thicker than another. This first sizing serves to fill up the pores 
of the wood, and to prevent the materials afterwards from collecting in 
a body, which would cause the work to fall off in scales. 

In a pint of strong parchment size, to which you have added four 
ipints of warm water, put two handfuls of white Bougival, and allow it 
to infuse for the space of half an hour. 

Stir it well, and give a single layer of it to the subject very warm 
but not boiling, equally and regularly laid -on, and dashed with repeated 
■trokes of the brush into the mouldings and carved work. 

To prepare the white, take a quantity of strong parchment size, and 
.^rinkle lightly over it, with the hand, Bougival white, till the size be 
covered with it about half an inch in thickness ; allow it to soak for 
half an hour as near the fire as to keep it milk warm ; and then stir it 
>rith the brush till the lumps are broken, and it be sufficiently mined. 

Give seven, eight, or ten layers of this white, or as many as the 

iture of the work or the defects in the wood shall render necessary, 

ving more white to tlie parts which require lo be softened ; but in 
general, the layers must be equal both with regard to the quantity of 
the white and the strength of the size. 

The last layer of the white ought to he clearer than'the rest, which 
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is made by adding water. It must be applied more slightly, 1 
rare with small brushea to cover all the difficult places in the mould- 
ings and carved work. It is necessary also, between the drying of the 
ilifFerenl layers, to fill up all the defects with white maatich and size. 

The wood being dry, take little pieces of white wood and of pumice- 
stone, ground for the purpose into all necessary forms, either for ihe 
panels or the mouldings. Take cold water, beat being destiuctire 
of this kind of work : in summer it is common to add a little ice. 
Soften the wall with a brush, but only as much at a time as you can 
easily work, as the water might dilute the white and spoil the whole! 
then smooth and rub it with the pumice-stones and with the small 
pieces of wood : wash it with a brush as you smooth it, and rub it 
over with a piece of new linen, which gives a fine lustre to the work. 

The mouldings and carved work are cleaned with an iron knife ; and 
the only thing to be attended to in the operatiou is not to raise the grain 
of the wood. 

The subject thus prepared Is ready to receive the colour you intend 
to give it. Choose your lint ; suppose a silver colour. 

Grind white ceruse and Bougival white separately in water, of each 
an equal quantity, and mis them together. — Add a little blue of in- 
digo and a very small quantity of black of charcoal from the vine-tree 
very fine, ground also separately, and in water; more or less of the 
one or other gives the tint you require, — Dilute this tint in strong 
parchment size ; pass it thro^ugh a bolting cloth of silk very fine, and 
lay the tint on your work, taking care to spread it very equally; and 
then give it two layers, and the colour is applied. 

Make a weak, beautiful, ai^d clean size ; stir it till it cools; strain it 
through a fine cloth, and give two layers to the work with a soft paint- 
ing brush, which has been used, but which you have been careful to 
clean. Take care not to choak up the mouldings, nor to lay on the 
size thicker on one place than another, and spread it over the work 
very slightly, otherwise the colours will be injured, and undululalions 
in the painting will be the result. 

The beauty of the work depends on this last sizing ; for if any part 
is omitted, the varnish will penetrate into the colours ant^ give it a 
darker shade. 

When the sizing is dry, lay on two or three layers of spirit of wine 
varnish, taking care that the place on which you lay it be warm, and 
the work is finished. 

King's White derives its name from the use of it in the apartments 
of the French king. It is in all respects conducted like the former, 
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cept that there is only a small quantity of indigo, to take the yellow 
from the white, without any bkck of charcoal, and without vamish. 

This wliile answers extremely well for apartments which are seldom 
nscd ; but otherwise it spoils easily, especially in bed-chambers. It is 
the best white where there is any kind of gilding ; and in this case it 
may receive a little varnish. 

The disagreeable smell perceived on entering rooms newly painted 
in distemper is universally known. It is only after having left these 
rooms exposed to the action of the air, that they are habitable. A 
process which remedies these two inconveniences, deserves therefore to 
be adopted, and it is with that view that it has been published by M. 
Carbonell, a Spanish physician. 

The mode of oparation described by the author is very simple, it 
consists in Bubstiluting the serum of the blood of animals, instead of the 
solution of glue or size, commonly used to mixup the colouring matter. 

To succeed, the following methods must be used : 

Ist. The butcher must be directed to receive the blood of one or 
more oxen in proper vessels. When the blood is quite cold, that is to 
say, three or four hours after it is drown, the vessels must be gently in- 
clined, by which means, a clear amber-coloured liquor will be decanted. 
Thismust be passed through a strainer to separate the impure fragments 
which have broken off and been mixed with it. 

2d. Reduce to powder quick lime, which has been sprinkled with a 
Jittle water to diminish the adhesion of iU integrant parts. Pass Ihis 
powder through a sieve, aild deposit it immediately in boxes or battles 
well closed. 

3d. When these two materials are to be used, the serum is first 
poured into, a wooden or earthen vessel, and mixed with a sufficient 
quantity of lime, pulverized as directed above, taking care to preserve 
the mixture of a proper fluidity to be easily spread with the brush over 
the surfaces to be covered. 

4th, Too great a quantity of this paint rauat not be prepared at 
once; because it thickens very fast, and when it has acquired too 
much consistence it cannot be used. This inconvenience may, how- 
ever, be remedied by keeping the fluidity at the same point, by the 
addition of a sufficient quantity of serum, which should always he kept 
in a vessel near that containing the paint, that it may be used when 
necessary 

fith. The colour so prepared, should be used as quickly as possible. 

6th. As the colour resulting from the application of this preparation 
■B always white, and as there are drcumstances in which a different 
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colour is wished for, this may be obtained, by adding a bolar earth of 
a red, black, green, or yellow species to the serum, at the same time aa 
the lime is mixed. Even a beautiful blue may be obtained by using 
the blue glass prepared from oxide of cobalt, provided it be reduced to 
an impalpable powder. 

7th. The strength of the composition being necessarily leasenedby 
the addition of the bolar colouring matters, the same degree of solidity 
may be preserved by adding to the eerum used for diluting this com- 
position, a few whites of eg^s ; but particular care must be taken not 
to put too many, otherwise the paint will be subject to scale off. 

8th. This paint can only be applied on wood work or coatings of 
plaster, which have not been previously covered with oil-paint. 

E>th. As one layer will not be sufficient, two or three may be laid on 
those surfaces which are required to be well painted ; but before lay- 
ing on a second coat, that which hat been already applied must be 
perfectly dry. 

10th. A beautiful polish may be given to the paint by friction, in 
the same manner as to other sorts of paint ; it need only be observed, 
that it is better to grease the cloths used for rubbing it, with clear 
whale oil, rather than with any other material. 

1 1th. To temper this pwnt, whether while or coloured, it is neces- 
sary that the serum should be fresh and not have undergone any 
change, otherwise the paint will be of a bad quality and riot durable. 

The preservation of the serum, particularly iu (he summer, requites 
much caution, because this fluid has a great tendency to putrefy. It 
is, therefore, essential to keep it iu a cool place, and to examine belbte 
using it, whether it has began to emit a bad smell ; for, in that case, 
care must be taken not to use it. For the same reason the vessels id 
which the serum is kept must be carefully cleaned, and washed fre- 
quently with hot water ; to remove the spoilt portions of this fluid, 
with which the pores of the vessels might be impregnated. 

M. Carbonell asserts, that this paint is so durable, that, when pre- 
pared with good materials, it may be used to paint the walls of damp 
houses, without fear of its coming ofF; an advantage certainly not pos- 
ttssed by distemper painting. 

The same author also asserts that he has made many cxperimeDts 
with ihis same paint, and has obtained satisfactory results ; and in all 
cases so constant, that he doubts nof, when it shall be known, dist it 
will be generally adopted. He instances, among other examples, the 
use which is made of it at Barcelona, as well the exterior of build- 
ings as witiiin side, and he always observed, not only that the sun, Uk 
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air, moisture, or draught, produce no change on it, but also that it is 
free from any bad amell ; so much so, that places where it has been 
used may be inhabited without danger the very day of its application. 

We might be disposed, at the first glance, to believe that the new 
paint proposed by M. Carbonell, is nearly the same with that of milk, 
described some years ago by Cadet Devaux, This latter paint may 
have also succeeded; but on reflecting on the essential difference 
which exists between the serum of the blood and that of milk, it will 
soon be perceived that if the milk paint is good, that of M. Carbonell 
must be better. But experience must decide Jn this respect, and it is 
to be presumed that a short time will make known which of the two 
methods deserves the preference. 

The work in which M. Carbonell has given the details relative to the 
preparation and use of his paint with serum, is dedicated to the queen 
of Spain. This work has been printed in the Spanish language : and 
it might advantageously find a place in the works of science which 
proceed from tlie press of this country. 

We may now direct the reader's attention to the subject of painting 
in oil. 

By means of oil the colours are longer preserved ; and not drying 
so speedily, they give painters more time to smooth, finish, and re- 
touch their works; the colours being more marked, and miaingbetter 
together, give mote distinguishable tints, and more vivid and agreeable 
gradations, and the colouring is more delicate. 

The pdnting in oil consists of two kinds, namely, of that in simple 
oil, and of that in polished oil varnish. The following may be consi- 
dered as important introductory details. 

1. When bright colours, as white or grey, are ground and diluted in 
oil, it is advisable to make use of the oil of walnuts ; but if the colouni 
be dark, such as chesnut, or olive, or brown, you must make use of 
pure linseed oil. 

2. When the colours are ground and diluted in oil, they must be 
laid on cold, except on a new or moist plaster, which requires them to 
be heated. 

3. Every colour diluted in pure oil, or in oil mixed with essence, 
ought to fall in threads from the end of the brush. 

4. Take care to stir from time to lime your colour before taking it 
wp on the brush, that it may preserve an equal thickness, and conse- 
quently the same tone. Notwithstanding the precaution of stirring, if 
it is found to be thicker towards the bottom, it will be necessary to 
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pour in from time lo time a little oil, and thus preserve it of the same 
conaistence. 

5. In general, every subject which b pwnled in oil ought firaj to re- 
ceive one or two layers of white ceruBe, ground and diluted in oil. 

6. Wlien the painting is exposed to the air, as in doora, windows, 
and other works, which cannot be varnished, it is advisable to miike 
these layers with pure oil of walnuts, mixed up wkh about one ounce 
of essence to a pound of colours ; more would make the colours brown, 
aud occasion them to fall off in dust; but this quantity prevents the 
sun from bliateriiig the work. 

7. In subjects on the inside of the house, or when the painting is 
varnished, the first layer ought to be ground and diluted in oil, and 
the last diluted with pure essence. 

8. If copper or iron, or other hard substances, are to be painted, it 
is necessary to mix a little essence wit^ the first layers, to make the 
oil penetrate into them. 

9. When there are many knots in the subject, as is particularly the 
case with fir-wood, and when the colour does not easily take impres- 
sion on these parts, it is necessary, when you paint with simple oil, to 
lay on a little oil mixed with litharge on the knots. If you paint with 
polished oil varnish, it is necessary to apply a hard 'tint, which we 
shall have occasion to speak of afterwards. A single layer well applied 
is generally sufficient to give a body to the wood, and make the other 
layers apply easily. 

10. There are colours, such as what the French call siils-de-grmn, 
black of charcoal, and especially bone and ivory-Wacke, which are 
difficult to dry when ground in oil. To remedy this inconvenience 
the following siccatives are mixed with the colours, to make them dry, 
viz. lithai^ both of the silver and gold colour, vitriol or copperas, and 
what is called siccative oil. 

It may be recommended not to mix the siccatives with the colours 
till they are to be employed, otherwise it will thicken them ; but mix 
it only in very small quantities in preparations of tin, wherein there is 
white lead or ceruse, because those colours are drying of themselves, 
especially when they are diluted in spirits of turpentine. 

In painting which is to be varnished, give ihe siccative only lo • 
tlie first layer, and allow the other layers, in which there i: 
to dry of themselves. 

In dark colours in oil, give to every pound of colours ii 
them half an ounce of litharge ; to bright colours a drachm 4 
copperas ground in walnut oil 
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When in place of litharge or copperas the siccative oil ia employed, 
it requires a quarter of a pint of this oil to every pound of colour. 

The siccative oil is prepared of one half ounce of litharge, as much 
of calcined ceruse, as much of terre Sombre, a colour with which the 
French paint shadows, and aa much of talc boiled for two hours on a 
■low and equal fire, with one pound of linseed oil, and stirred the 
whole time. It must he carefully skimmed and clarified, and the 
older it grows the better it is. 

Ochres and earths require more liquids both iri grinding and di- 
luting than ceruse. Different quantities of liquids are required in the 
grinding only on account of greater or less dryness ; but in diluting, 
the quantity is always the same. 

For the first layer after the primmg, which has no reiaiion to the 
colours laid on afterwards, to a square fathom give fourteen ounces ot 
ceruse, about two ounces of liquid to grind, and four ounces to dilute 
it. If there is a second layer of the same materials, the quantities will 
require to be less. 

It will require three pounds of colour for three layers of a square 
fathom. The first may consume eighteen ounces, the second sixteen, 
and the third fourteen. 

To compose these three pounds of colour, take two or two and a 
half pounds of ground colours, and dilute them in a pint or three half 
pints of oil, mised with essence or pure oil. But if the first layer of 
ceruse is not used, there will be a necessity for a greater quantity of 
colours. 

For painting in simple oil, on doors and windows give a layer of ce- 
ruse ground in common oil diluted with the same fluid, together with a 
little siccative ; then give another layer of the same preparation ; to 
which, if you want a greyish colour, add a little black of charcoal and 
Prussian blue, ground also in oil of walnuts. If to these tlie painter 
be inclined to add a third layer, grind and dilute it in pure oil; 
observing that the two last layers be less clear, or have less oil in them, 
than the first ; the colour in this case is more beautiful and less apt to 
blister wit^ the s 
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H Walls that are to be painted must be very dry ; and this being sup- ^^H 

K poied, give two or three layers of boiling linseed oil to harden tJie ^^H 

H plaster: then lay on two layers of ceruse or ochre, ground and di- ^^M 

W luted in linseed oil ; and when these are dry, paint the wall. , ^^H 

I To paint tiles ofa slate colour, grind separately ceruse and German ^^M 

I black in linseed oil ; mix them together in the proportion which tlio ^^M 

colour requires, and dilute them in linseed oil : then eive the first Liver ' 



colour requires, and dilute them in linseed oil : then give the first hiy 
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very clean to prime the tiles ; aad snake the three nest layers Hiicker, 
to give solidity to the work. 

To paiot arbours and ali kiada of gardm work, give a layer of white 
ceruse grouad ia commoo oil, and diluted in tije same oil, with the 
addition of a little litharge ; then give two layers of green, composed of 
one pound of verdigrise and two pounds of white lead, ground and 
diluted in the same manner as the tirist portion. This green is of great 
service in the country for doors, window shutters, arbours, garden- 
seats, rails, either of wood or iron ; and in short for all works exposed 
to the injuries of the weather. 

To whiten statues, vaaes, Euid all ornaments of stone, either within 
or without doors ; first clean the subject well, then give one or two 
layers of white ceruse, ground and diluted in pure or refined oil, and 
finish with giving one or more layers of white lead prepared in the 
same manner. 

If you wish to paint on walla not exposed to the air, or on new 
plaster, give one or two layers of boiling linseed oil, and continue the 
brush till the wails ate fully soaked ; then give a layer of whit* ceruse, 
ground in common oil and dUnted with three fourths of the same 
oil and one fourth spirits; and lastly, give two layers more of white 
cenue, ground in oil of walnuts and diluted in oil mixed with essence, 
, if it is not to be varnished ; but in pure essence if it is. It is in this 
manner that walls are painted white. If you adopt another colour, itis 
necessary to grind and diluteit in the same quantities of oil and es&ence. 

To paint chairs, benches, stone, or plaster, in a superior way, give 
a layer of white ceruse ground in oil of walnuts and dduted in the 
same oil, into which you have cast a little litharge to make it dry ; then 
apply a layer of the tint you fix on, ground in oil and diluted in one 
part oil and three parts essence j and afterwards give two more layers 
of the same tint ground in oil and diluted in pure essence : this may 
be varnished with two layers of spirit of wine. 

To make a steel colour, grind separately in turps, white ceruse, 
Prussian blue, fine lac, and verdigrise. The tone which you require 
is procured by the proper mixture of those ingredients. When you 
have fixed on the tone of colour, take about the she of a walnut of the 
ingredients, and dilute them in a small vessel in one part of turps 
and three parts of white oily varnish. N. B. This colour is generally 
made of white ceruse, of black charcoal, and Prusaian blue, ground in 
thick oil, and diluted in essence, which is the cheapest method of 
procuring it ; but the former is the most beautiful. 

For painting ballustrades and railings, dilute lamp-black 
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Lmrnisb of vermilion ; giving two layers of it, and afterwards two layers 
|:Of spin t-of- Wine varnish. 

Since the discovery of oil-painti:^, and the knowledge that wood is 
Kpreserved by it, and especially since the discovery of a varnish without 
fsneli, and which even takes away thatof pil, the paiutiogof aparlments 
I in oil has been with justice preferred. 

In fact the oil stops up the pores of the wood ; and although it 
does not altogether resist the impression of moisture, yet the effect is 
BO little perceptible, that it is to be recommended as the best method of 
preserving wood. 

To preserve wainscoting in the mosteJTectual manner from moisture, 
it is necessary to paint the wall behind it with two or three layers of 
common red, ground and diluted in linseed oil. 

To paint the wwnscoting itself, give o layer of white ceruse ground 
in nut oil, and diluted in the same oil mixed with essence. This 
layer being dry, give two more of the colour you have adopted, ground 
in oil and diluted in pure essence. If you wish the mouldings and 
sculpture to be painted in a different colour, grind and dilute it in the 
same manner. 

Two or three days after, when the colours are fuUy dry, give two or 
three layers of white varnish without smell, and which also prevents 
the ofiensive smell of the oil colours ; and it may be proper to remark 
that those who begin their operations in water colours, if they find it 
more agreeable, may finish it in oil colours ae above. 

When the pores of the wood are well stopped by the prepared white, 

a layer of white ceruse ground in nut oil, and diluted in the 

sane oil, mixed with essence, may be applied. This will be sufficient, 

the wood being previously primed; and afterwards lay on your in* 

^ tended colour and varnieh. 

Painting in oil with the polished varnish is the best kind of oil- 

Vyeinting, owing more to the care it requires tlian to the proceedings, 

Iftr they are nearly the same with those of simple oil-painting ; the dif- 

^ce consisting only in the preparation and manner of finishing. 

To paint wainscolings of apartments with the polished varnish, it is 

sary, in the first place, that the panels be new. Then, the fol- 

Howing instructions may be attended to. 

I. Make the surface of the subject which you mean to paint very 
r smooth and level, which is done by a layer of colour, which serves to 
receive the hard tint or polished ground and the colours. 

This layer cught to be of white, whatever colour you are afterwards 
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to apply. U coosUts of white ceruse, ground very fine in linseed oil, 
with a little litharge, and diluted in the same oil mixed with essence. 

2. Make the polished grouod by seven or eight layers of the hard 
tint In painting carri^e equipages, a doaen is necessary. The hard 
tint is made, by grinding pure white ceruse, which has not been much 
calcined, very finely in tliick oil, and diluting it with turps; but the 
painter must take care that the layers of the hard tint be not only 
equal as to the application, but to the quantity of the white cenue and 
the oil, and to the degree of calcination. Then, 

3. Soften this ground with pumice-stone. 

4. Polish it moderately with a piece of sei^e soaked in a pail of 
water, in which you have put some powder of pumice-stone finely 
ground and passed through a fine sieve. There is no occasion to 
spare washing, as this part of the operation will not spoil with water, 

5. Choose the tint with which you intend to decorate your apart- 
ment ; grind it in oil, and dilute it in essence ; pass it through a piece 
of very fine silk, give two or three layers carefully and thinly spread 
over the surface, as on this part of the operation depends in a gteat 
measure the beauty of the colour. All sorts of colours may be em- 
ployed in this manner in oil of tnq^entine. 

6. Give two or three layers of a spirit-of-wine varnish, if it is to 
wainscoting ; if to the body of a coach, a varnish of oil is employed. 
If the vamish is to be polished, it is necessary to give seven or eight 
layers at least, laid on equally ami with great precaution, not to be 
thicker in one place than another, which occasions spots. 

7. It is again polished with pumice-stone reduced to powder, and 
water and a piece of sei^e. If the wainscoting has been painted be- 
fore, it is necessary to rub off the colour till jou come to the hard tint, 
which is done with pumice-stone and water, or with a piece of linen 
dipped in turps. 

There is a white painting in oil, called white vamish polish, which 
corresponds to the king's white in water colours, and is equal to the 
freshness and gloss of marble if it is applied to wood. To paint in this 
manner, 

Give a layer of white c-eruse ground in oil of walnuts, with a 
little calcined copperas, and diluted in essence. But il" it is applied 
to stone, it is necessary to employ oil of walnuts and calcined cop- 
peras fdone. 

Grind white ceruse very fine in essence of turps, and dilute it in finp 
white oil vamish with copal. Give seven or eight layers of it to the 
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subject. The varnish mixed with the white ceruse dries so promptly, 
that tliree layers of it may be given in a day. Soften and poUsh all the 
layers as above. Give two or three layers of while lead ground in oil 
of walnuts, and diluted in pure essence. 

Give seven or eight layers of white siarit-of-wine varnUh, and 
then polish them. 

To paiat ia varnish, is to employ colours ground and diluted in var- 
nish ; either in spirits of wine or oil, on all sorts of subjects. Wain- 
scoting, furniture, and equipages, are painted in this manner, though 
we shall confine ourselves to the first, 

I. Give two layersof white of Bougivai, diluted in a strong size boil- " 
ing hot, 2. Give a layer of what the French call dc Mane apprit. 3. 
Fill up the defects of the wood with mastich in water ; and when the 
layers are dry, smooth them with thi-- pumice-stone. 

4. When the wood is smooth, suppose Ihe paint a grey colour, take 
one pound of white ceruse, one drachm of Prussian blue, or of black 
of charcoal or ivory black ; put the white into a piece of leather, so tied 
that the colours cannot escape ; shake them till they are sufficiently 
mixed. 5. Put two ounces of colours into a quartern of varnish, mis 
liiem carefully ; give one layer above the white. 6. This layer being 
dry, put one ounce of colours into the same quantity of varnish as 
above, and give a second layer. 

. To the third layer give half an ounce of colDa^tothesaraequan• 
[ lity of varnish. 

. As each of these layers dry, be CEureful to rub them with a piece 
r new coarse cloth, in such a manner, however, as not to injure the 
jolour. The three layers may be given in one day. 

9. If you want to give a perfect lustre, add a fourth layer prepared 
as the third. 

Ail other colours, as blue, &c. may be applied in the same manner. 
This method is the only one by which orpiment can be employed in all 
its beauty, but not without some of its inconveniences. 

Apother manner of performing ihis kind of work, is to apply the 
colours and the varnish without previously using the size and the white 
ground. This ia extremely expeditious, but il is easy to perceive it 
will want the poUsh and brilliancy of the other. 

We cannot perhaps more properly conclude ttiis part of our subject, 
than with an accoiml of M. de Morveau's attempts to render more per- 
fect the proportion of colours, and especially of while, employed in 
painting. These we shall extract from a memoir of bis, read in the 
academy of Dijon. 

36. 2o 
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" White (says the ingenious academician) is the most important of 
all colours in painting. It affords to the painter the materials of light, 
which he distributes in such a manner as to bring his objects together, 
to give them relief, and that magic which Hs the glory of his art. For 
these reasons I shall confine my attention at present to ihks colour. 

" The first white which was discovered, and indeed the only one yet 
known, is extracted from the calx of lead. The danger of the process, 
and the dreadful distemper with which those employed .in it are often 
seized, have not yet led to the discovery of any other whife. Less 
anxious, indeed,, about the danger of the artist than the perfection of 
the art, they have varied the preparation, to render the colour less 
liable to change. Hence the different kinds of white, viz. white of 
crems in Austria, white lead in shells, and white ceruse. But every 
person conversant in colours, knows that the foundation of all these is 
the calx of lead, more or less pure, or more or less loaded with gas. ll^at 
they all participate of this metallic substance, will indeed appear evi- 
dent from the following experiment, which determines and demon- 
strates the alterability of colours by the phlogistic vapour. 

" I poured into a large glass bottle a quantity of liver of sulphur, on 
a basis of alkali, fixed or volatile, it makes no difference ; I added 
some drops of distilled vinegar, and I covered the mouth of the botde 
with a piece of pasteboard cut to its size, on which I disposed different 
samples of crems, of white lead, and of ceruse, either in oil or in water; 
I placed another ring of pasteboard over the first, and tied above all a 
piece of bladder round the neck of the bottle with a strong pack- 
thread. It is evident, that in this operation I took advants^e of the 
means which chemistry offers to produce a great quantity of phlogistic 
vapour, to accomplish instantaneously the effect of many y«ars ; and, 
in a word, to apply to the colours the very same vapours to which the 
picture is necessarily exposed, only more accumulated and more con- 
centrated. I say the same vapour, for it is now fully established, that 
the smoke of candles, animal exhalations of all kinds, alkalescent 
odours, the electric "effluvia, and even light, furnish continually a 
quantity more or less of matter, not only analogous, but -identically the 
same with the vapour of vitriolic acid mixed with suphur. 

" If it happens that the samples of colours are sensibly altered by 
the phlogistic vapour, then we may conclude with certainty, that the 
materials of which the colours are composed, bear a great affinity to 
that vapour ; and since it is not possible to preserve them entirely 
from it in any situation, that they will be more or less affected With it, 
according to the time and a variety of circumstances. 
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" After some minutes continuance in this vapour, 1 examined the 
«amplea of colours submitted to its influence, and found them wholly 
altered. The ceruse and the white lead both in water and oil were 
changed into black, and ftie white of crems into a brownish black; 
and hence those colours are bad, and ought to be abandoned. They 
may indeed be defended in some measure by varnish ; but thia only 
retards for a time the contact of the phlogistic vapour ; for c-s the var- 
nish loses its humidity, it opens aa infinite number of passages to this 
subtile fluid, 

" After having ascertained the instability of the whites in common 
use, I made several attempts to discover stich as would prove more last- 
ing ; and though many of these attempts were without effect, I shall 
give a succinct account of the whole, which may save a great deal of 
trouble to those who wish to travel over the same field, 
_ " There are three conditions essential to a good colour in painting. 

" First, That it dilate easily, and take a body both with oils and 
Trith mucilages, or at least with the one or other of these substances, 
a circumstance which depends on a certain degree of affinity. Where 
this affinity is too strong, a dissolution ensues ; the colour is extin- 
guished in the new composition, and the mass becomes more or less 
transparent ; or else the sudden re-action absorbs the fluid, and leaves 
only a dry substance, which can never again be softened. But if the 
affinity is too weak, the particles of colour are scarcely suspended in 
the fluid, and they appear on the canvass like sand, which nothing can 

" The second condition is. That the materials of which colours are 
composed do not bear too near an affinity with the phlogistic vapour. . 
The experiments to which 1 submitted whites from lead, is an infallible 
means of ascertaining the quality of colours in this respect, without 
waiting for the slow impression of time. 

" A third condition equally essential is, That the colouring body be 
not volatile, that it be not connected with a substance of a weak tex- 
ture, susceptible of a spontaneous degeneracy. This consideration 
excludes the greater part of substances which have received their tints 
from vegetable organization ; at least it makes it impossible to incor- 
porate their finer parts with a combination more solid. 

" After these reflections, my researches were directed, first, to the 
five pure earths ; next, to the earlhy compounds ; in the third place, 
to the earthy salts, which can scarcely be dissolved ; lastly, to the me- 
tallic earths, either pure or precipitated by Prussian alkali. M. Weniel 
litis discovered a sixth earth, which 1 call eburne, and which, aft« 
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other experiments, I thought of applying to the purposes of paiaLing ; 
but 1 soon perceived that it would have the same fault with other 
kinds of earth, and, besides, that it could not be obtained but at a very 
considerable expense. 

" The five pure earths poaaess fixity m a very great degree, and at 
the same time are little aifecied by the phlogistic vapour ; but they 
refuse to unite with oil or mucilages, and the white is totally extin- 
guished when it is ground with these liquids. I made several at- 
tempts on earth from alum, not only because M. Beaume recom- 
mended the use of it in painting, and because it enters into the com- 
position of Prussian blue, but also because it is a chief ingredient in 
ochres, and other earths of Uiat nature, which supposes that it should 
unite in a certain degree with diluting liquors ; notwithstanding, m 
whatever manner I treated it, it would not yield a white ; but one will 
be less surprized at this want of success, when he considers, that in 
the ochres and Prussian blue, the earth from alum is-only tlie veliiclc 
of the colouring Ixxly, whereas here it is the colour itself. 

" To be convinced of the truth of this observation, it is only neces- 
sary to mix equal parts of this earth, or even of clay not coloured, witii 
ceruse or any other white: the mixture will be susceptible of being 
ground in oil or in gum without being extinguished; it will easily 
unite with any coloured substance, and be productive of no bad con- 
sequences to the pure earths. 

" Nature mid art present to us a considerable number of earthy com- 
positions sufficiently white for the purposes of painting ; such as the 
jasper while, the feldspar white, tlie schirl white, &c. But all these 
substances, m all the trials which I made, had the fault which 1 have 
already mentioned ; and originating from the same cause, they wanted 
a fixed colouring body, which would not change when it is pulverized, 
nor be extinguished when it ia diluted. 

" The ultramarineblue.which is extracted from the blue jasper, and 
known by the name of lapis lazuli, seems at first view to warrant the 
possibility of appropriating . to painting all the opaque half-vitrified 
compositions of the nature of jasper. 

" Prepossessed with this idea, I conceived the hope of producing a 
true white lapis ; but 1 soon perceived that the experiment confirmed 
the principle which I had laid down from my observations on pure 
eartlis ; since it is not the substance peculiar to tlie jasper which con- 
stitutes the ultramarine blue, but the metallic substance which acci- 
dentally colours this particular kind of jasper. 

'' In the same manner art, in this imitation of nature, should have 
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for its object lo give a permanent base to colour alfCEwly formed, to fijt 
it without altering, and to augment perhaps its splendor and its inten- 
Hty, without attempting to produce a colour. 

" In excepting from earthy and metallic salts all those of which the 
acid is not completely saturated, which would easily attract the humi- 
dity of the air, or which would be etisily dissolved, you have but a very 
small number to make experiments on. 

" The natural and'artificial selenxte gives, with oil, a paste vrithout 
colour, and tasting somewhat like honey ; its white is better preserved 
with a gum, but even in this case it resembles a half transparent pap. 

" The natural or regenerated spa* jierant, as it is technically called, 
is the most likely salt to produce while. As it is of all others the most 
difficult to dissolve, it appears after pulverization to be a very fine 
white, but is scarcely touched with oil when it becomes grey and half 
transparent : the mucilage alters it also, although less discemibly ; 
and it does not even resume its white colour after it becomes dry on 
the canvass. 

" The same is the case with calcareous borax, formed by the dissolu- 
tion of borax in lime-water ; its white is completely extinguished with 
oil, legs so with gum ; but it hardens so instantaneously vrith the latter, 
that it is impossible ever to dilute it again. 

" Calcareous tartar, obtained by casting quick lime into a boiling 
dissolution of cream of tartar, is affected with oil in the same manner 
as selenite ; but with mucilaginous water it gives a pretty good white, 
only possessed of little reflection, and appearing like plaster; it applied 
very well to the canvass, and resisted the phlogistic vapour. 

" AccordingtoM. Weben,io his work intided Fabrien and Kuiiste, 
published 1781, the white called in Germany krembser viiess, is no- 
thing but the vitriol of lead, prepared by dissolving lead in nitrous 
acid, and precipitating it in vitriolic acid ; and fanning it afterwards 
into solid tablets by means of gum water. It is certain that this 
resembles in no shape the white called in France the white of crems ; 
at least I never found that it could be dissolved in vinegar ; but I tried 
the white prepared in M. Weben's manner, and the result was the 
same as above, that is to say, it turned completely black. 

" The vitriols of lead and of bismuth alter more speedily than the 
calces of those metals. And thus, with the exception of calcareous 
tartar, which maybe of some use in water-colours, the best eartliy salts 
on which I have made experiments, may all, or the most of them, give 
a base to some colours, but cannot constitute by themselves a colour 
UBeful in painting. 
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" Of the fifteen known metallic substances there are nine which 
yield white calces: namely, silver, mercury, lead, tin, antimony, bis- 
muth, zinc, arsenic, and maQgtineGe. 

" Of these nine substances, we may almost pass over silver and 
mercury ; because, though they yield a very fine white, precipitated 
t^ means of crystallized v^etable alkali, yet it is soon altered when 
exposed to the air; that from silver chau^ng into black, and tliat 
from mercury changing into yellow. 

" It is well known that lead gives a very good white, and one which 
unites easily with oil or size ; but that it is extremely liable to change, 
has been my principal object to prove ; and the experiments which I 
have made place it beyond contradiction. 

" I shall only add, that if there is a preparation able to correct tliia 
fault, it should be the precipitation of the earth of this metal in its 
acetous dissolution by Prussian alkali ; but the white which results 
from this preparation becomes sensibly brownish when it is esposed a 
few minutes only to the phlogistic vapour. 

" It 'would be therefore unreasonable to persevere in the use of this 
substance, or to wish to render it fixed, since the changes which it un- 
dergoes do not alter its nature, and the indestructible order of its affi- 
nities. — The calx of tin is easily applied to any purpose, and espe- 
riences no change from the concentrated phlogistic vapour. These 
considerations induced me to endeavour to obtain this cals perfectly 
white ; and here follows the result of my operations : the tin of cal- 
cined inclac gives a pretty white calx ; but whatever attention I paid 
to take off the red surface which the violence of the fire occasioned, it 
takes always a shade of grey when it is diluted. Tin calcined by nitre 
in fusion,' gives a tarnished and gross calx, which multiplied washings 
could not deprive of a yellowish tinL 

*rfHaving precipitated, by means of crystallised vegetable alkali, a 
dissolution of English tin, which had been made in the muriatic acid 
after the manner of M. Bayen to extract the arsenic, I bad a calx of 
the greatest whiteness, so light that it buoyed up to the surface of "the 
liquor, and soth=n that the greater part of it passed through the filter; 
• but it experiences at the same time a kind of adherence with the salw, 
^ which makes the part of it retained by the filler incapable of being 
pulverised, gummy, semi-transparent, and even a little changed into 
yellow. In diis condition it is destroyed wben diluted ; it is neces- 
sary, therefore, to moisten it in boiling water, and afterwards to cal- 
cine slightly the sediment after it has had sufficient time to settle. 
■' I have tried the calcination by means of moisture, in employiug 
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purest melac, and a rectified Ditrous acid, according to 
the method of Meyer. It formed a very white sparkhng calx, which 
remained in the filter ia the consistency of jelly. — Meanwhile, I ob- 
served that it was always a httle yellow by the mixture of a portion of 
that earth which took, in the opcratioa, the colour of a turbid mineral, 
A very fine white calx is extracted from antimony, calcined by 
Hitre in fusion; but the earth of this semi-metal must be placed in the 
number of those which combine too easily with the phlogistic vapour. 
The diaphoretic antimony, ground in oil, took in ten minutesin my 
phlogistic apparatus acolour somewhat like sulphur. 

" The property of bismuth to give a very fine white calx, known by 
the name of magistery, or white sard, is generally known ; it is easily 
prepared, GiQCe it is only necessary to dissolve the bismuth in nitrous 
acid, and to precipitate the dissolution by pure water ; it dilutes per- 
fectly with oil and mucilages. But this colour ought to be rejected, as 
the most alterable by the phlogistic vapour. It became completely 
black in ten minutes in my apparatus ; and this fact is also proved ftoxa, 
what happens to females who use this colour, when they are exposed to 
the vapours of sulphur, of garlic, or of any putrid substances. ' ,: . 

" Zinc furnishes by all the processes of calcination aud precipitation 
a pleasing white calx, when it is pure and separated from iron ; other- 
wise the dissolutions of the vitriol of dnc will become jwHfUv when ex- 
posed to the air. I have precipitated those solutions by limiB-Water,*' 
by caustic, and effervescent alkalis ; I have calcined this semi-metal 
alone and with nitre; and in all those operations J have obtained an 
earthy substance of ditferenl degrees of whiteness, which, after it was 
dried and prepared, mixed readily with oil and mucilages ;without 
lasing its colour ; and which experienced no sensible change when ex- 
posed to the phlogistic vapour. 

" These valuable properties, the chief object of my researches, 
engaged me to multiply my experiments, to determineat once the moat 
Economical process, and the most advantageous and infaUible prepara- 
tion. These attempts have convinced me, that the calcination of this 
metal alone in a crucible, placed horizontally on the corners of a 
(everberating furnace, gives the purest, the whitest, and the least re- 
ducible calx ; and that to make an excellent colour, it is sufficient to 
separate the parts not burned with water, and grind it with a little of the 
earth of alum or chalk to give it a body. Zinc precipitated in Prus- 
sian alkali, even in distilled vinegar, retains always a shade of yellow, 
does not unite so well in oil, and takes a semi-transparent consistence 
like cheese. 



" White arsenic loses its opacity muth less in diluting than (we would 
believe from its saline nature ; it preserves its colour best in gum- 
water ; and it is rernarkable, that iDstead of turning black ia the phlo- 
gistic vapour, it takes a very distioct slkade of yellow. This properly 
ia suiHcieotly singulox and constant to furnish a new method of aoa- 
lysiug arsenic, so as to know it. And this alteration of colour makes 
it of no use in painting, although its deleterious qualities did not for- 
bid the practice. 

" The semi-metal known by the name of manganese give also a 
white calx, I had at first great hopes from this colour, as, contrary 
to all those extracted from the other metals, it became white by the 
phlogistic vapour There remained, therefore, but one difficulty to 
overcome, viz. to separate fiom the manganese the portion of iron 
which it usually contained, and which infallibly makes the earth a 
little yeUow. To accomphsh this in the cheapest manner, I submitted 
the black ore of tlie manganese to a long calculation to render its iron 
insoluble ; I afterwards applied vinegar to it, after the examfde of M. 
dc lii Peyrouse ; and in precipitating the dissolution by effervescent 
alkali, I easily obtained a pure white precipitate. But I soon perceived 
that the facility with which a colouring body loses its phlogiston, is no 
less an inconveniency than that of attracting it, and productive of the 
same alterations. 

, " The white of manganese became very soon yellow when exposed 
to the air; and this is not to be ascribed to the iron contained in it, 
since neither, the galls nor Prussiati alkali had discovered any of it 
in the solution. This substance, therefore, can be of no use in pro- 
ducing a white colour for painting." 

The experiment by which M. de Morveau tried the colours not alter- 
able by the j^ogistic vapour, was performed before the academy, the 
prmce of Conde being president. " I placed (says he) in my appa- 
ratus pieces of cloth, on which were laid the white of calcareous tartar 
in water, different preparations of white from tin and linc, in oil and 
water: and I allowed them to continue exposed to the phlogistic va- 
pour during a sitting of the academy ; if they were not altered, their 
superiority over the whiles In use would be sufficiently established. 
The sittu^ continued for near an hour ; and the bottle havmg been 
opened, all the colours continued to have the same shade which they 
had before. I can, therefore, recommend to. painters those thi^e 
whites, and particularly tliat of zinc, the preparation of which is ex- 
posed to less variation, the shade more lively and uniform, and more- 
over it is fit for all purposes, and perhajis procured at less expense. 
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" I will assert farther, that it may be procured in sufficient quan- 
tiea to supply the place of ceruse in every branch of the art, even in 
interior house building ; — I would recommend it, less with the view of 
adding new splendor to this kind of ornament, than for the safety of 
those who are employed in it, and perhaps for the safety of those who 
inhabit houses ornamented in this manner. 

" But without being loo sanguine, although the processes in the 
■ fabrication be simplified in proportion to the demand, as is usually the 
case, yet there is reason to apprehend, that the low price of ceruse will 
always give it the preference in house-painting. With regard to those 
who apply colours to nobler purposes, they will not hesitate to employ 
the white of zinc. I am assured that four franks js paid for the 
pound of white of crems ; and I believe the white in question, pre- 
pared in the manner which I have pointed ovtt, might be sold for six. 

" M. Courtois, connected with the laboratory of the academy, has 
already declared that it is used for house-painting ; less, however, in 
regard to its unalterability, than to its solubility : end this can be the 
more readily believed, as the flower of zinc enters into many com- 
positions of the apothecary. The same gentleman has arrived at the 
art of giving more body to this white, which the painters seemed to 
desire, and also of making it bear a compariaon with while lead either 
in water or oil. Theonly fault found with it, is its drying slowly when 
used in oil ; but some experiments which I have made, incline me to 
believe that this fault may be easily remedied, or at least greatly cor- 
rected, by giving it more body. At any rate, it may be rendered sic- 
cative at pleasure, by adding a Httlo vitriol of zinc or copperas slightly 
calcined. 

" Painters already know the properties of this salt, but pferhaps they 
do not know that it mixes with the white of zinc better than with any 
other colour ; the reason is, they have chemically the same base. It is 
prepared by purging the white copperas of that small portion of iron 
which would render it yellow ; and thia is easily done in digesting its 
solution, even when cold, on the filings of zinc. 

" The mixture of this salt thus prepared is made on the pallet, with- 
out producing any alteration, and a small quantity will produce a 
great effect." 

Mr. Vanherman has lately laid before the Society of Arts, a method 
of rendering fish oil applicable to painting ; and it appears to make a 
good and cheap vehicle for colours exposed to the weather, though it 
dries but slowly. To thirty-two gallons of vinegar he adds twelve 
pounds of litharge and twelve pouniis of sulphate of zinc, shaking the 
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mixture well twice a-day for a week. Tiie mixture is then put into a 
tun of fish-oil, with which it ia well shaken and mixed, and the next 
day the clearer part, about seven-eighths of the whole, is poured off. 
Twelve gallons of liuseed-oil and twoof oil of turpentine are then added 
to the clear part, and this being well shaken together, is left to settle 
for two or three days, when it will be fit to grind white lead and all 
fine colours in : these, however, are to be thinned for use with linseed 
oil and oil of turpentine. For cheap painte exposed to the weather, 
whiting and road dirt finely sifted are to be mixed with lime water to 
the consistence of mortar. To this composition may be added almost 
any pigment ground with the sediment of the prepared oil, in the pro- 
portion of one part to two of the lime water already used, and the 
whole is to be thinned for use, by adding to every eight pounds a 
quart of linseed oil, and as much of a mixture of the prepared oil with 
lime water. The proportions of the mixture are not mentioned. If 
two ounces of litharge be added to a gallon of Unseed oil and well 
shaken every day for a fortnight, and the clearer part mixed with half 
a piot of oil of turpentine be exposed to the sun for two or three days 
in shallow pans, Mr. Vanherman says, " it will be as white as nul oil." 
If half a pound of frankincense be dissolved in a quart of oil of tur- 
pentine, and added to a gallon of this bleached oil, and white lead 
ground in oil of turpentine be thinned for use with the mixture, he as- 
serts, that it will be quite dry and void of smell in four hours. 

Instructiom how to refine om ton of Cod, Whale, or Seal Oil, J 
Painting, with the cost attending it. 
£. 
One ton of fish-oil, or 252 gallons, .... 36 
32 gallons of vinegar, at 2s. per gallon ... 3 

I21bs. lilharge,>t 5d. per lb. 

laibs. white copperas, at 6d. ditto .... 
12 gallons of Unseed oil, at 4s. ^d. per gallon . 
2 gallons of- spirits of turpentine, at 8s. ditto . 



252 gallons offish-oil, 
12 ditto linseed-oil, 
2 ditto spirits of turpentine, 
32 ditto vinegar, 

298 gallons, worth 4s. Crf, per gallon. 
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Vaaherman's Proeeai. 
Which produces . . £67 1 
Deduct the expense . 43 5 

£23 16 profit. 
To prepare the Vinegar for the Oil. 

Into a cask which will contain about forty gallons, put thirty-two 
gallons of good common vinegac; add to this twelve pounds of 
litharge, and twelre pounds of white copperas in powder ; bung up the 
vessel,' and shake and roll it well twice a day for a week ; when it will 
be fit to put into a ton of whale, cod, or seal oil ; (but the Southern 
whale oil is to be preferred, on account of its good colour, and little or 
no smell) shake and mix all together, when it may settle until the next 
day ; then pour off the clear, which will be about seven-eights of the 
■whole. To clear this part add twelve gallons of linseed-oil, and two 
gallons of spirits of turpentine; shake them well together, and after the 
whole has settled two or three days, it will be fit to grind white-lead, 
and all fine colours in ; and, when ground, cannot be distinguished 
from those ground in linseed-oil, unless by the superiority of its colour. 

If the oil is wanted only for coarse purposes, the linseed-oil and oil 
of turpentine may be added at the same time that the prepared vinegar 
is put in, and after being well shaken up, is fit for iiamediate use with- 
out being suffered to settle. 

The vinegar is to dissolve the Ltbarge, and the copperas accelerates 
the dissolution, and strengthens the drying quality. 

The residue, or bottom, when settled, by the addition of half its 
quantity of fresh lime-water, forms an excellent oil for mixing with all 
the coarse paints for preserving outside work 

Note. — All colours ground in the above oil, and used for inside 
work, roust be ihinned with linseed-oil and oil of turpentine. 

The oil mixed with lime-water, Mr, Vaoherman calls i«corjJora(edoiV. 

The method of preparing, and the expense of (he various Impene- 
trable Paints. 

First.— Suidaetf Greeti. £. s. d. 

Fresh Iftme-water, 6 gallons 3 

Road dirt finely sifted, 112 pounds .... 1 

Whiting, 112 ditto 024 

Blue-black, 30 ditto 024 

Wet blue, 20 ditto 10 

Residue of the oil, 3 gallons 6 

Yellow ochre in powder, 24 pounds .... 2 

£1 4 1 
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. VdnAfrnian's Praeta. 
This composition will weigh 368 pounds, which is scarce one penny 
per pound. To render the above paint fit for use, to every eight 
pounds add onequartof the incorporated oil, and one quart oflinseed- 
oil, and it will be found a paint with every requisite quality, both of 
beauty, durability, and cheapness, and in this state ofpreparation does 
not exceed two- pence- halfpenny per pound ; wheteaa the coal tar of 
the same colour is Eix-pence. 

The method of Ttdxing the ingredients for tJie Subdued 6reea. 

First, pour six gallons of lime-water into a laige tub, then throw in 
113 pounds of whiting; stir it round well with a stirrer, let it settle for 
about an hour, and stir it again. Now thepaintermay putintheI12 lbs. 
of road dirt, roix it well, then add the blue-black, after which the yel- 
low ochre, and when all is tolembly blended, take it out of the tub and 
put it on a large board or platform, and with a labourer's shovel mix, 
and work it about as they do mortar. Now add the wet blue, which 
must be previously ground in the incorporated oil (as it will not grind 
or mix with any other oil). When this is added to the mass, you may 
begin to thin it wilh the incorporated oil in the proportion of one 
quart to every eight pounds, and then the linseed-oil in the same pro- 
portion, and it is ready to be put into casks for use. 

Lead CoIovt. 

Whiting, 112 pounds 

Blue-black, 5 ditto 

Load ground in oil, 28 ditto 14 .0 ' 

Road dirt, 56 ditto 

Lime-water, 5 gallons 

Residneoftheoil, 24 ditto 5 

Weighs 256 lbs. £1 4 

To 'the above add two gallons of the incorporated qil, and t 
gallons of linseed oil to |thin it for use, and it will not exceed 1 J pet 
pound. 

Note. — The lime-water, whiting, road dirt, and blue-black, must be 
first mixed together, then add the ground lead, first blending it with 
two gallons and a half of the prepared fish-oil, after which thin the 
whole with the two gallons of linseed-oil, and two gallons of mcorpo- 
rated oil, and it will be fit for use. For garden doors, and other work 
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Vanhemum*8 Process, 

liable to be in constant use, a little spirits of turpentine may be added 
to the paint whilst laying on, which will have the desired effect 

Bright Green. 

£• s* d, 

1 1 2 pounds yellow ochre in powder^ at 2d. per lb. 18 8 

168 ditto road dust . . ....... 1 8 

11 2 ditto wet blue, at 6<i. per pound .... 2 16 

10 ditto blue-black, at 3d. ditto 2 6 

6 gallons of lime-water ....... 0* 6 

4 ditto fish-oil prepared 12 

7J ditto incorporated oil , 15 

7^ ditto linseed-oil, at As. 6d. per gallon • • 2 8 9 



^ 



592 lbs. weight. £7 15 1 

, This excellent bright green does not exceed three-pence farthing per 
pound ready to lay on, and the inventor challenges any colour-man or 
painter, to produce a green equal to it for eighteen-pence. 

After painting, the colour left in the pot may be covered wit)i water 
to prevent it from skinning, and the brushes, as usual, should be 
cleaned Mnith the painting knife, and kept under water. 

A brighter green may be formed by omitting the blue-black ; and 

A lighter green may be made by the addition of ten pounds of 
ground white-lead. 

A variety of greens may be obtabed, by varying the proportions of 
the blue and yellow. 

Observe that the wet blue' must be' ground with the incorporated 
oil, preparatory to its being mixed with the mass. 

Stone Colour. 

£• s. d. 

Lime-water, 4 gallons . . , 4 

Whiting, 112 pounds 0^4 

White-lead, ground, 28 pounds, at 6d. per lb. . 14 

Road dust, 56 pounds 006 

Prepared fish-oil, 2 gallons 6 

Incorporated oil, 3J gallons .070 

Linseed oil, 3J ditto 15 9 

Weighs 2931bs. £2 5 11 

The above stone-colour, fit for use, is not two-pence per pound. 
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Brmon Red, 

£. s» d. 

Lime-water, 8 galkms 8 

Spanish t)rowDy 112 pounds 10 

Road dust, 224 pounds . '2 

4 gallons of fish-oil 12 

4 ditto incorporated oil 8 

4 ditto linseed oU 18 



Weighs 501 lbs. £2 8 

This most excellent paint is scarcely one penny per pound. The 
Spanish brown must be in powder. 

A good chocolate colour is made by the addition of blue-black, in 
powder, or lamp-black, till the colour is to the painter's mind ; and a 
lighter brown may be formed by adding ground white- lead. 

Note, — By ground lead, is meant white-lead ground in oil. 

Yellow is prepared with yellow-ochre in powder, in the same pro- 
portion as Spanish brown. 

Black is also prepared in the same proportion, using lamp-black or 
blue-black. 

To whiten Linseed Oil. 

Take any quantity of linseed oil, and to every gallon add two 
ounces of litharge ; shake it up every day for fourteen days, then let 
it settle a day or two ; pour off the clear into shallow pans, the same 
as dripping-pans, first putting half a pint of spirits of turpentine to 
each gallon. Place it in the sun, and in three days it will be as white 
as nut oil. 

This oil, before it is bleached, and without the turpentine, is far 
superior to the best boiled oil, there being no waste or offensive smelL 

Mr. Rawlinson, of Derby, has been rewarded by the Society of 
Arts, for the invention of a colour-mill, of a peculiar kind, whidi it 
may be proper to illustrate by reference to an engraving. 

Plate II. Fig. 3. A is the roller or cylinder, made of any kind of 
marble ; black marble is esteemed the best, because it is the hardest, 
and takes the best polish. B is the concave muller, covering one- 
third of the roller, and of the same kind of marble, and is fixed in a 
wooden framQ b, which is hung to the frame £ at i i. C is a piece of 
iron, about an inch broad, to keep the muller steady, and i^ fixed to 
the frame with a joint at /. The small binding screw, with the 
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fly nut, that passes through the centre of the iron plate at c, is for the 
purpose of laying more pressure on the muUer, if required, as well as 
to keep it steady. D is a taker off, made of a clock-spring, about half 
an inch broad, and fixed similar to a frame-saw in an iron frame k^ 
in an inclined position to the roller, and turning on pivots ot dd. G 
is a sHde-board to draw out occasionally, to clean, &c. If any particles 
of paint should fall from the roller, and which also forms itself for the 
plate H, to catch the colour on as it falls from the taker off. F is a 
.drawer, for the purpose of containing curriers' shavings, which are the 
best things for cleaning paint-mills. £ is the frame. 

-Previous to the colour being appUed to the mill, I should recom- 
mend it to be finely pulverized in a mortar, covered in the manner of 
the chemists when they levigate poisonous drugs. This process of 
dry-grinding is equally necessary for the marble slab now in use, after 
which it should be mixed with oil or water, and with a spatula or 
pallet-knife put on the roller, near to the top of the concave muUer, 
and the roller turned round, which takes the colour under the muller 
without any difficulty, and very few turns of the roller spreads it 
equally over its surface. When it is perceived sufficiently fine for the 
purpose required, it is very easily taken off by means of the taker-off 
described, which must be held against the roller, and the roller turned 
the reverse way, which cleans it very quick and very completely ; and 
the muller will only require to be cleaned when you desist or change 
the colour. It is then 'turned back, being hung on pinions to the 
frames at i i, and cleaned with a pallet-knife or spatula very, conveni- 
ently. Afterwards, a handful of curriers' shavings held on the roller, 
with two or three revolutions, cleans it effectually ; and there is less 
waste with this machine than with any marble -slab. 
• As to the quantity ground at once on this mill, it must be regulated 
by the state of fineness to which it is required to be ground. If it is 
wanted to be very fine, a smaller quantity must be put on the roller at 
a time; and as to time requisite for grinding a given quantity of 
colour, this will also depend on the state of fineness to which it is 
to be ground. 

It may be useful now to advert to a plan by which the labour of 
three men out of four may be saved in grinding by hand, with the 
common colour-mills. One mill has ever been considered sufficient 
for one man to turn, whereas one man can now with perfect ease, turn 
four mills. This is effected by placing two mills on each side of the 
winch, so close as only to leave room for the fly-wheel to play between 
them. The spindles of each on either side are locked together by a 



small irop collar with a pin passing through it. The distance from 
each other, of the mills thus paired, (in order that the man may staml 
between them to turn,) is two feet six inches. The distance of the 
arms of the winch screwed on the end of the spindles on cither side, is 
two feel two inches ; the length of the arm is one foot sis inches from 
the spindles to the bar across which the man clasps ; in order to turn, 
fly-wheels at the extremity are only impediments. When the mills arc 
arranged as described, it can scarcely be believed with what easethej 
are moved. If a little extraordinary motion is given them, and they 
are then left alone, they will continue to go round sixteen times ; hence 
they may be turned by a man with one hand. 

We shall now proceed to note what is requisite for the painting ot 
new walls or stucco, not painted before, and prepared for oil colours. 

It does not appear that any painting in oil can be done to any 
good or serviceable effect in stucco, unless not merely the surface 
appear dry, but that the walla have been erected a sufficient time to 
permit the mass of brick-wotk to have acquired a sufiicient dtgree 
of dryness. When stucco is on baiten-work it may be painted over 
much sooner than when prepared as brick. Indeed the greatest part 
of the mystery of painting stucco, so as to stand or wear well, cer- 
tainly consists in attending to these observations ; for whoever has 
observed t!ie expansive power of water, not only in congelation, but 
also in evaporation, must be well aware that when it meets with any 
foreign body obstrjcting its escape, as oil painting for instance, it 
immediately resists it, forming a number of vesicles or particles, con- 
taining an acrid lime-water, which forces oiF the layers of plaster, and 
fre<iuently causes lai^e defective patches, extremely difficult to get 
the better of. 

Perhaps, in general cases, where persons are building on (fceir own 
estates, or for themselves, two or three years are not too long to suf- 
fer the stucco to remain unpajnted; though frequently in speculative 
works #3 many weeks are scarcely allowed. Indeed, ther» some nos- 
trums set forth, in favour of which it is stated, in spite of all the na- 
tural properties of bodies, that stucco may, after having been washed 
over with these liquids, be painted immediately with oil colour?. It 
is true there may be instances, and in many experiments some will 
be found that appear to counteract the general laws of nature ; but 
on following them up to their causes, it will b^ found otherwise. 

Supposing the foregoing precautions to have been attended to, 
there can be no better mode adopted for priming and laying on the 
first coat on stucco, than by linseed or nut oil, boiled with diyers, as 
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before mentioned, with a proper brush ; taking care, in all cases, not 
to lay on too much, so as to render the surface rough and irregular, 
and not more than the stucco will absorb. It should then be covered 
with three or four coats of ceruse, or white lead, prepared as de- 
scribed for painting on wainscoting, letting each coat have sufficient 
time to dry hard : if time will permit, two or three days betwixt each 
layer will not be too long. 

If the stucco be intended to be finished of any given tint, as gray, 
light green, apricot, &c. it will then be proper, about the third coat 
of painting, to prepare the ground for such tint, by a slight advance 
towards it. 

Gray is made of ceruse ; Prussian-blue, ivory-black, and lake, sage- 
green, pea, and sea-green, with white ; Prussian-blue and fine yellows, 
apricot and peach, with lake ; white, Chinese vejmilion, and fine yel- 
low, fawn-colour, with burnt terra de Sienna, or umber and white ; olive 
greens, with fine Prussian-blue and Oxfordshire ochre. 

Painting in distemper, or water colours mixed with size, stucco, or 
plaster, which is intended to be painted in oil when finished, but not 
being sufficiently dry to receive the oil, may have a coating in water 
colours, of any given tint required, in order to give a more finished 
appearance to that part of the building. 

Straw colours may be made with French-white, a ceruse, and mas- 
ticot, or Dutch-pink ; fine grays with some whites and refiners* ver- 
diter; an inferior gray may be made with blucrblack, or bone-black, 
and indigo ; Pea-greens, with French-green, Olympian-green, &c. ; 
fawn-colour, with burnt terra de Sienna, or burnt umber, and white : 
and so of any intermediate tint. The colours all should be ground 
very fine, and incorporated with white, and a size, made o^archment. 
or some similar substanqp, isinglass being too expensive for common 
works. 

It will not require less than two coats of any of the foregoing colours 
in order to cover the plaster, and bear out an uniform appearance. 
It must be recollected, thiat when the stucco is sufficiently dry,^nd it 
is desirous to have it painted in oil, the whole of the water colour 
ought to be removed, which may be easily done by washing; and when 
quite dry proceed with it after the directions given in oil painting of 
stucco. X . 

When old plastering has become discoloured by stains, and it be 
desired to have it painted in distemper, it is then advisable to give the 
old plaster, when properly cleaned off and prepared, one coat, at least, 
of white lead ground in oil, and used with spirits of turpentine, which 
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will generally fix all old stains, and when quite dry will take the wa- 
ter colours very kindly. ; 

Graining is understood among painters, to be the imitating of the 
several different species of scarce woods, such as are used for the best 
articles of furniture^ viz. satin-wood, rose-wood, king-wood, mahogany, 
&c. &c. Imitations of this nature, when well performed, are calcu- 
luted to give a zest to painting : at Paris, every species of wood-work 
used in their houses, as a part of the building, is done in this manner. 
The dead-white so much in vogue amongst us is not practised there. 
To grain satin-wood a ground is previously laid, composed of Naples 
yellow and ceruse, diluted with oil of turpentine, this is spread very 
evenly over the work to be grained, and is then left a day or two to get 
fixed and dry. The painter then prepares his pallet-board with small 
quantities of the saiQe yellow and ochre, with a little brown, having 
some boiled oil and oil of turpentine mixed together, to saturate the 
colours to be used in the operation. He is also provided with several 
different sized camels' iiair pencils, and also with one or more flat 
hogs* hair brushes. When he has mixed the colours^ he spreads it 
over a pannel, or any other small part of the work, first, to see the ef- 
fect of the tints, and if it suit what he is about to perform, he perse- 
veres by doing a pannel at a time ; and, in the instance of docurs and 
other framing, the pannels are done first, and the margins round them 
afterwards. The flat hogs' hair brushes, by being dipped in the mix- 
ture of oil and turpentine, and drawn down the newly-laid colour, oc- 
casions the shades and grainings in it : this effect takes place in the 
colour from the brush supplying an excess of saturation to the colour 
it touches ; and to produce the mottled appearance, the camels' hair 
pencils are applied, and when it is all finished, it is left to fix and dry, 
after which it is covered by a coat or two of good oil-varnish. The 
other fancy- woods are performed in a similar manner, the painter vary- 
ing the colours to produce them only. Some of our painters are so 
expert at this kind of imitation, and also in that of marbles, as to pre- 
vent their easy detection, except by the touch. 

Ornamental Painting embraces the executing of friezes and the 
decorative parts of architecture in chiara-obscjura, or light and shade on 
walls and ceilings. It requires, in the first place, a ground to be well 
painted of the tint it is proposed to remain, and exactly drawn into the 
width it is intended to be left on such a ground so formed. The orna- 
ment to be painted is to be drawn out neatly with a black-lead pencil, 
and then to be painted and shaded, to give it its due effect. 

Such kind of painting is often painted on slips of paper, or Irish 
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cloth, and pasted up afterwards ; some artists also, to facilitate their 
work, and when the ornament is of a similar pattern all through, do it 
by what is termed stinselling ; this method consists in drawing out a 
certain length of the pattern to be painted, very accurately on paper, 
and then pricking a large-sized needle in regular distances all round 
the pattern through the paper, which they afterwards lay smoothly 
against the wall to be ornamented and strike its outer surface, which 
has b6en pricked through with a small linen bag containing powdered 
chalk, the powder enters the apertures in the pattern, and fixes itself 
against the wall, exhibiting the exact outline of the ornaments which 
the painter immediately fixes by pa'mting it on the wall ; by this means 
a great saving of his time is accomplished. Some paintings in this 
manner are heightened with gold f this is performed after the ornament 
is painted in, as it is termed, by the process known as Gilding in Oil. 

Letter or Inscription Writing is performed by persons known in the 
trade as letter-writers. The process is similar to ornament painting, 
excepting the superior ability and taste required in the one, whereas- 
the other is a mere mechanical operation. The letter^writer sketches 
out in pencil the words he has to write, and afterwards corrects the 
outline by the colour which he applies with a camels' hair pencil. 
When the letters are to be gilt, the process is similar, and as the letters 
are painted, they are covered with leaf gold, and when completely co- 
vered it is left to fix itself by the drying of the painting on which it has 
been laid. After which, a sponge and water is used to clear away the 
superfluous gold ; the whole is then covered by a coat of good oil var- 
nish. Letter- writing is charged by the inch, viz. the height of one of 
the letters being taken, will, by being multiplied by the number on the 
whole inscription, denote exactly the quantity of inches which has been 
written. The price varies in as much as shadowed letters are a half- 
jpenny an inch more than plain ones, and gilt letters are treble the 
price of either. Two-pence dnineh is about the average price of in- 
scription letters. 

The machine employed by glaziers is liable to several objections, 
and we gladly give place to an improved apparatus for their use. 

Fig. 1. Plate II. represents the machine; the part a is similar to 
that used by glaziers, which is placed on the outside of the window ; b 
is an additional moving-piec^, which presses against the inside of the 
window-frame, and is brought nearer to, or removed farther from it, by 
means of the male-screw c, and its handle d. 

Fig. 2. shows the lower part of a window, and the manner in which 
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' the moviDg-picce b, including a female-screw, acts against the inside 
of the window-frame. 

Fig. 3. shows a cross-bar introduced ia the place of the moTing- 
piece last mentioned, which bar extends from one window side to the 
other, and explains how tlie machine may be uaed, where an; injury 
might arise from screwing the moving-piece in the centre of the reCesa 
of the window. 

The general improvement consists in the use of a screw on that end 
of the frame which is within the house, and which keeps the machine 
steady and firm, instead af the two upright irons, which are put 
through holes made in the top plank of the machine, in the common- 
mode, and which occasion the machine to be very unsteady in use, and 
liable to accident. There are two blocks marked d d, in fig. 4, which 
may be occasionally put in, or taken out, according as the stone-work 
under the window may require. 

The business of the plumber must now briefly engage our attention. 
This artizan chiefly ■works in lead ; a metal known in the arts, from 
its durability, maleability, and many other properties, which renders it 
of the very highest importance. Lead is of a bluish-white coIour,and, 
when newly melted, very bright, but it soon becomes tarnished by ex- 
posure to the air. Its hardness is 5J, its specific gravity rs 11,3523. 
It may be reduced by the hammer to very thin plates, it may also be 
drawn out into wire ; but its tenacity is not great if compared witb 

many of the other metals, A lead n 
of supporting 18:4 pounds only without breaking. Lead melts when 
heated to the temperature of 612 of Fahrenheit, and when a strong 
heat is applied the metal boils and evaporates. If it be cooled slowly 
it crystallizes. When exposed to the air it soon loses its lustre, and 
acquires at first a dirty gTey colour, and, finally, its surface becomes 
almost white. This is owing to its gradual combination with osygen, 
and conversion into an oxide ; but this conversion is exceedingly slow. 
The external crust which forms first, preserving the rest of the metal 
for a long rime, from the further action of the air. Water has no direct 
action upon lead, but it facilitates the action of the external air; 
for when lead is exposed to the tur, and kept constantly wet, it is oxi- 
dated much more rapidly than it otherwise would be. Hence the 
reason of the white crust which appears upon the sides of leaden ves- 
sels containing water just at the place where the upper surface of the 
water terminates. 
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Milleil Lead. 

Lead is obtained from the mines, and is almost always combined 
with sulphur, and hence it is called a sulphurel. The operation of 
roasting the ore, or smelting, as it- is called, to obtain the pure metal 
Consists : — 1. In picking up the mineral to separate the unctuous, rich, 
or pure ore, and the stony matrix, and other impurities. 2. In pound' 
ing the picked oi« under the stampers. 3. In waahmg.lhe pulverized 
ore to carry off the matrix by the water. 4. In roasting the mineral 
in a reverberatory furnace, taking care to stir it, to facilitate the eva- 
poration of the sulphur. When the surface begins to become of the 
consistenceof paste, it is covered witli charcoal, the mixture is shaken, 
the fire increased, and the lead then flows down on all sides to the 
bottom of the basin of the furnace, from which it is drawn off into 
moulds or patterns, prepared to receive it. The moulds are made so as 
to take a chaise of metal equal to one hundred and fifty-four pounds • 
these are called, in commerce, jiigs, or pigs of lead, and are exported, 
and sold as such at the depots, by the lead merchants. 

The plumbers use lead in sheets, and of these they have two kinds ; 
one of which they call cast, and the other milled lead. The cast lead 
is used for the purpose of covering the flat roofs of terraces of build- 
ings, forming gutters, lining reservoirsj &c. In architecture it is 
technically divided into 5, SJ, 6, 6J, 7, 7J, 8, and 8J lbs. cast-lead, 
by which is understood, that to every foot superficial of such cast- 
lead, it is to contain these several weights of metal in each respectively ; 
so that an architect when directing a plumber to cover or line a place 
with cast sheet-lead, tells the workman that " it is to be done with 6 
or 71b, lead ;" meaning by it, that he expects each foot superficial of 
the metal to be equal in weight to six, seven, or other number of 
pounds. The plumbers sometimes attempt deception in this arrange- 
ment, and particularly in work agreed for by contract, by putting 
down a lighter metal than the one they have engaged to do. The 
writer of this article has once or more had occasion to interfere in such 
attempts, and has had the whole of such lead removed, not finding it 
adequate in weight per foot to tliat which was contracted for. 

Every plumber, who conducis busiuesa to any extent', casts his sheet- 
lead at home ; this he does from the pigs, or from old metal which he 
may have taken in exchange. The ductility of lead renders it easily 
to be run, which they do with considerabk address. To perform which 
they provide a copper, well fixed in raasoni^, and placed at one end of 
their casting-shop, and near lo the mould or casting- table. The cast- 
ing-table is, generally, in its form, a parallelogram, varying in its size 
six feet in width to eighteen or more feet in length. It is raised 
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(roin the ground as high as to be about ax or seven inches below the 
top of the copper which cootaing tlie metal, and stauds on strongly 
framed legs, so as to be very steady and finn. The lop of the table is 
lined by deal boarding laid very even and firm, and it has a rim pro- 
jecting upwaids, four or five inches all round it. At the end of the 
table, nearest to the copper in which is the heated Lead, is adapted a 
box equal in length to the width of the table, at Ihe bottom of this is 
made a long horizontal slit, from which the heated metal is to issue 
when it is to be cast into sheets. This bos moves upon rollers aJoog 
the edges of the projecting rim of the table, and is set in motion by 
ropes and pulleys fixed to beams over Ihe table. As soon as the metal 
is found to be adequately tieatcd, every thing is got ready to cast 
it on the table, the bottom of which Is then covered by a stratum of 
dry and clean sand, and a rake ia apphed to smooth it regularly all 
over the surface. When this is done the box is brought close up to 
the copper. It must be observed, that these boxes are made, in tlifiir 
contents, equal to the containing of as much of the melted lead aft vill 
cast the whole of the sheet at the same time,and the slit in the boltffin 
is adjusted so as to let as much, and no more, mtt during its progress 
along the table, as will be sufficient to cover it completely of the thick- 
ness and weight jwr foot required. When the box has dispersed its 
contents upon the table, it is sufTercd to coot and congeal, when it is 
rolled up and removed away, and other sheets are made till ail the 
melted metal in the copper be cast up, and it is emptied. The sheets 
so formed are rolled up and weighed, as it is by weight the public ore 
charged for sheet-lead. 

The other kind of sheet-lead made use of by plumbers, called, in the 
trade, ntilled lead, is not manufactured at home. This they purchase 
of the lead merchant, as !t is east and prepared commonly at the ore 
and roasting furnaces. Such kind of lead is very thin, and com^nonly 
there is not more than four pounds of metal to the foot superficial. It is 
used by architects for the covering only of the hips and ridges of loofs 
of buildings. It ta by no means adapted to gutters or terraces, or, in 
fact, to any part of a building much exposed either to great wear and 
tear, or the effecU of ilie sun, as it expands and cracks by the latter, 
and is soon worn away by the former exposure. It is laminated in 
sheets about the 'same size as has been described for cast ^heet- lead ; 
and, in the operation of making, a laminating-roller is used, or a flal- 
tiug-mill, which reduces it to the slate in which it is seen in commeweb 

The greatest proportion of the leaden pipes used in waber-« 
was, till of late years, made of sheet lead wrapped round a 
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wooden core, and the joint soldered up. The expense and trouble t 
this method was considerable, and the pipes thus made were extremely^ 
liable to burst at the joint, particularly if bent with a sudden angle. 
These defects suggested the idea of casting the lead in the form of 
pipes, by which means the trouble of previously casting and laminating 
the lead iotn sheets would be spared, and also the uncertainty of the 
BQldere^ joints. Such pipes are' cast in an iron mould, made in two 
halves, forming, when put together, a hollow cylinder, of tha size of Uie 
intended pipe. 4 core, or iron rod, the size of th<j bore of-.ae pipe, is 
adapted to this hollow mould when the halves are put together, and 
secured by screws or wedges, so that it exactly occupies ihe centre of 
the hollow mould, leaving therefore ab equal space all round between 
Ihem. A spout, or entry, for the admission of the melted lead, is made 
by a corresponding notch cut in each half of the mould, and at another 
place is a similar vent for the escape of the air. This mould is fixed 
down upon a long bench ; and a rack, moved by toothed wheels and 
_pinions, is fitted up at one end of it, in a line with the centre of the 
mould. A hook at the end of the rack, being put into an eye at the 
end of the core of the mould, affords the means of drawing out the 
core, when the pipe is cast round it by pouring the melted lead into 
the mould, with the core in it : when the lead is cold, the core is 
dravra out very nearly to the end of the pipe, by the rack and wheel- 
work before mentioned. The halves of the moulds are then separated, 
and the pipe moved along in the mould, so that only an inch or two of 
its end remains in the mould ; the halves of which are again fastened 
together, with the core between them, aod its end ent«red an inch or 
two into the first piece of pipe. The mould is now filled with melted 
lead, the heat of which fuses and unites it with the end of the first 
piece, so aa to double its length. The core is again drawn out a second 
time, and another length cast to the former. This method produces 
pipes of any length in one piece, but they are liable to have air-bubbles 
in them, which produces holes when the metal is thin, and the joinings 
of the different lengths are not always perfectly sound. 

The method which is now very generally adopted, is to cast the lead 
in an iron mould, upon a cylindrical iron rod of the size for the bore 
of the intended pipe, the lead being three or four times the thickness 
of the intended pipe, and in short lengths, which are then drawn 
through holes in pieces of steel, in the manner of wire-drawing, tiU the 
pipe is reduced to the intended thickness, and drawn out to the proper 
length. Another method is to reduce the pipe by repeatedly passing 
it through the two rollers of a flatting-mill, In each of which a number 
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3mi-circular notches are fonned all round, so ^hat the two rollers, 

jn put toi^ether, have a number of circular cavities between them, 

aich gradually diminish in diameter from one end of the rollers to 

iie other. The pipe is first rolled between the largest of these cavities, 

then in a smaller, and so on to the last, which extends the pipe to its 

proper length, and diminishes its substance to the proper thickness, at 

* J2ie same time by condensing the metal hardens it, and makes a very 

strong \(ube with very httle metal. Mr. John Wilkinson, of Brodey, 

the celebrated iron manufacturer, took out a patent, in 1790, for the 

last mentioned method, which he practised on a very extensive scale : 

he was not, however, the original inventor, the same thmg having been 

proposed, in 1728, by M. FayoUe ; see *' Machines Approuves par 

I'Academie Royale," vol. v. p. 50. Since the expiration of this patent 

many manufactories of this article have been established, some employ- 

>; ing rollers, and others the draw-bench, for extending the pipes. 

In 1804, Mr. Alderson took out a patent for lead pipfes which were to 

to be lined with tin, for the conveyance of beer, water, or other fluids, 

which were in danger of receiving a taint from the corrosion of the 

lead. This he accomplished by casting a lead pjpe in the manner 

above described, then withdrawing the core, and throwing into the 

pipe a small quantity of powdered rosin. Another core smaller tbaii 

the former is next inserted into the centre of the pipe, and melted tin 

poured in to fill up the space. The pipes are cast in a vertical posi- 

^ ' ' tion, and the rosin melting by the heat floats upon the surface of the 

tin, and acts as a flux to unite it with the lead. This pipe of lead, 

' lined with tin, is now to be drawn or rolled to length, as before-men- 

• ^ ^ tioned. We are informed Mr. Alderson employed rollers to extend 

them" instead of the draw-bench. 

V . Mr. Bramah's method of making lead pipes is very ingenious ; it is 

^. performed by a process of pumping or forcing the metal in its fluid 

, - state, through proper moulds. A boiler or kettle is fitted up over a 

( ftre-grate, with flues for the fusion of the metal ; in the centre of this 

'j|rv ** ^^!^' * ^^^^^ P""^P '» fi^^d "P» its suction valve drawing in the melted 
^ ^ * lead contained in the boiler : the forcing pipe of the pump proceeds 
^through the sjde of the boiler and conducts the lead to the mould, 
\ "which is fixed on the end of the pipe outside of the boiler : it consists 
, \ o^ a tube, bored perfectly smooth and cyMndrical, its interior diameter 
^^ being equal to the outside of the pipe intended to be made ; the end of 
the mould nearest the boiler expands into a conical mouth, larger than 
the mould itself, and across this widest part a cross bar is fixed, to sup- 
port a core or mandrel, of a diameter equal to the bore of the intended 
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pipe, and situated exactly in the centre of the mculd, leaving an equal 
space all round between ihera: the core is slightly conical, being rather 
less a.t its extremity, which terminates at the same length with the ex- 
ternal mould. There must be suflicieot openings left at the sides of 
the cross bar supporting the core, to allow the lead to pass freely by, 
that it may unite again after passing the cross and completely fill the 
mould. The mould passes through one of the fire flues surrounding 
the boiler, that it may be kept so hot as to procure the lead in its fluid 
state, till it arrives nearly at the point of the mould, which is immersed 
in a cistem of hot water. The operation is simple ; the pump, being 
worked, forces the lead through the mould, the heat and length of 
which are so regulated, that the lead may chill a little before it quits 
the extremity of the mould, and issues forth in a solid state into th^ 
water cistern, forming a pipe of any length. Mr. Eramah took out a 
patent for this method in 1797. 

Solder is used by the plumber for the purpose of securing the joints 
of leaden work, in cases in which a lap or roU-joint cannot be em- 
ployed. It is a general rule with respect to solder, that it should 
always be easier of fusion than the metal intended to be soldered by it. 
Next to this, care must be taken that the solder be as tar as it is pos- 
sible of the same colour with the metal intended to be soldered. 
Technically, the soft solder is that which the plumber makes use of, 
on account of its melting easily. This solder is composed of tin and 
lead, in equal parts, fused togctlier ; after which it is run into moulds 
in shape not unlike a common gridiron. In this state it is sold by the 
pound by the manufacturer, la the operation of soldering, tite sur- 
faces of the metal intended to be joined are scraped and rendered very 
clean, they are then brought close up to each other, and, to secure 
them, they are held by one plumber while another lays a little resin or 
borax about the jomt. This is done to defend the metal, while solder- 
ing, from oxidation. The heated solder is then brought in a ladle and 
poured on the joint to be soldered, and is smoothed and finished by 
rubbing it about with a heated grazing- iron, and when complete, it is 
filed or scraped o£f, and made even wltli the joint and contiguous sur- 
face of the lead- 

The plumber has no need of a great variety of working tools, as the 
ductility of the metal he works in does not require them, and what he 
may require are generally supplied by the master-trodesman. They 
consist of an iron hammer made rather heavier than they usually are 
seen, having a short but thick handle. Two or three difierent sized 
wooden mallets, and a dressing and flatting tool. This instrument is 
made of beech wood, commonly about eighteen inches long, and 
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two iDches and a half square, planed quite smooth c 
rounded into an arch on the other, or upper side. One of its eaids is 
tapered and rounded to make it convenient to be held in the hand of 
tlie workman. With this tool the plumber stretches out and flatteuii 
aU the sheet-lead, as well as d resses it into the shape it may be wuited 
in the various purposes to whicli such lead is applied, using first the 
flat aide of this tool, and then the round side, as may be required. 
They have also a jack and trying plane, similar to the same kind of 
tools used by carpenters. These tools consiw of a piece of beech 
wood, that for the former about sixteen inches, and, for the latter, 
twenty-two inches loug, in each of which a flat iron of sharpened steel 
is fitted, and held to its work by wooden wedges adapted to mortises 
made at the distance of about one-third from the fore-end of each 
plane. At the opposite end is formed a handle by which the planes 
are worked. With such tools, plumbers plane str^ht the edges of 
ther sheet-lead, when it is required to present a very regular and cor- 
rect line, as it is frequently wanted to do in architecture. They are 
provided also with a line and roller, called a chalk-line; with this they 
line out all the lead into the different widths it may be wanting, Tlieir 
cutting tools em.brace chisels and gouges of different sizes, as well as 
several cutting knives. These latter are used for die purpose of accu- 
rately cutting the sheet-lead into the strips and pieces to the division 
marked by the chalk-line which has been drawn on the lead. Tliey 
have files of different sizes, which they use in manufacturing of cistern 
leads, to pipes, pump-work, &c. 

For soldering, they keep a variety of different sised grozing-irons ; 
these are commonly about twelve inches long, and tapered at both 
ends, the handle-end turned quite round to allow of its being held 
firmly in the hand while in use. The opposite ends of which ate made 
spherical, and some of them are of a spindle-shape, and of a size in 
proportion to the soldering to be done with them. These kind of 
L irons are heated (o redness when used. Their iron ladles are of tbree 

K or four sizes, and used for the purpose of heating the solder, i 

■ A plumber's measuring rule is of two feet in length, divided iito 
H^ three parts, each of whicti is eight inches long. Two of its legs are 
■^ of box-wood, and duodecimally divided, and a third of a piece of slow- 
W tempered steel ; this is attached to one of the box legs by a pivot, on 

■ which it turns, and the same legs being gprooved out on its side it re- 
I ceives the steel leg, when not in use, in this groove. The plumber 
I finds a rule of this description very convenient, inasmuch as be can 
I pass the stee! leg of his rule into places he may have to examme, wh^ 
B he could not readily get ajiy tiling else to enter ; it rfso answers- % 
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purpose occasionally of removing the oxide or any other matter from 
off his heated metal. A plumber's rule, by being so made, is con- 
stantly in use in one way or another. 

Scales and weights are a^o very essential, as nothing done by the 
plumber is chargeable till it be weighed. He is also supplied with 
e^atre-bits of all sizes, and a stock to work them in, for the making 
perforations in lead or wood, where he may have occasion to insert 
pip^s, &c. &c. The compasses he uses occasionally, to strike out any 
circular portion of lead wanted to line or cover figures of that descrip- 
tion. 

Of laying Sheet- Lead.-r— The method usually adopted consists, if it 
be for terraces or flats, of covering such places with a bottom as even 
as possible, either by boarding or plastering ; if by the former, ob- 
serving to have the boards thick enough to prevent their warping and 
twii^ting upwards, as, when this is not attended to, the lead work is 
soon cracked and becomes very unsightly. The sheets of lead not 
being more than about six feet in width, make it necessary to have 
joints when a large surface is to be covered ; these joints the plumber 
manages in various ways to prevent them leaking. The best way is by 
forming what are called rolls ; a roll consists of a piece of wood of 
about two inches square, planed rounding on its upper side, these are 
fpi^tened under the joints of the lead between the edges of the two 
sheets which meet together, ope of which is dressed up over the roll 
on the inside, V^d the other over both of them on the outside, by 
which means the water i« prevented from percolating the flat. No 
other fastening is required than the adherence of the lead by being 
doaely hammejred together, and down upon the flat: indeed, all fasten- 
ing to the sheet lead, exposed to heat and cold, ought to be avoided, as 
it expands and shrinks by such vicissitudes, and if secured so as to 
prevent these from spontaneously effecting it, it will be cracked and 
dilapidated quickly. When rolls are not used, which is sometimes the 
case from their being found inconvenient by their projection, seams, as 
they are called, are employed, and consist in simply bending the two 
edges of the lead which approach to each other up and again over one 
j^nother, and then dresssing them down close to the flat throughout 
their whole length. This pktf is by no means equal to the one by the 
roll, either for neatness or security. Soldering the joints is sometimes 
had recourse to for such kind of work, but it is a very bad way, and 
no good plumber would recommend it, as lead so fixed will be cracked 
and leak like a sieve, after having been exposed to one summer's sun. 
Leaden-flats, as well as gutters, require to be laid with a current to 
keep them dry. The rule for forming of which consists in giving a fall 
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i" bact lo front, or in ihe way in which it is detennined that the 
sheets of lead are to be laid. A quarter of an inch to the foot run is 
a sufficient fall for lead, that is, if the sheets be twenty feet long, and 
hence they will require to be laid five inches higher at one end than at 
the other. This inclination, or, as it is called, giving a current, ie ge- 
nerally apportioned and determined on by the carpenter and plumber 
previously to the laying of the lead, while the former's part of the hu- 
sinesB is doing. 

Flushings, as they are called, are pieces commonly of milled-lead 
abont eight or nine inches wide, and fixed all round the estretne edges 
of a flat or gutter, in which lead has been used. If a wall of brick- 
work surround it, it is passed into the joint between the bricks and its 
other edge, dressed over that of the edge of the lead in the flat or 
gutter, and when no joint can be found to receive its upper edge, it is 
then fastened by wall-hooks, and its other edge dressed down as before. 
Drips in Flats or Gutters consi&t in raising one part above another, 
and dressing the lead as has been described for covering the roils. 
They are had recouf-se lo when the lengths of the gutter or flat exceed 
that of the length of the sheet, or sometimes for convenience; theyaie 
also an expedient to avoid joining the lead by soldering it. 
*_ The pipes used by the plumber are of various sizes as well as de- 
scription. All the smaller sizes are called by their caliber or bore, 
thus, i, 1,1, IJ, l|, and 2-inch pipe. 

Plumber's work is commonly estimated by the pound or hundred 
weight ; but the weight may be discovered by the measure of it, in the 
manner below stated. Sheet-lead used in roofing, guttering, &c. is 
commonly between seven and twelve pounds weight to the square foot ; 
but the following table shews by inspection the particular weiifht of a 
square foot for each of several thicknesses. 



ThicknasH. 


Pounds to a 
Square Foot. 


TLickness. 


Pounds lo a 
Square Fool. 


.0 

11 


5,899 
6,489 
6,554 


16 
16 


8,848 
fl,433 
9,831 


1-2 

- 


7,078 
7,373 


17 
18 


10,028 
lO.flia 


13 


7,668 


19 


11,207 


14 


8,258 
8.42T 


21* 


11,797 
12,397 
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Weight of Pipe. 



In this table the thickness is set down in tenths and hundredths, 

&c. of an inch; and the annexed corresponding numbers are the 

weights in avoirdupoise pounds, and thousandth parts of a pound. So 

1 10 
the weight of a square foot of rr or ^-tt of an inch thick, is 5 Jpounds 

and 899 thousandth parts of a pound ; and the weight of a square foot 

1 . ^^ ^ . 

to g of an inch thickness is 6 pounds and Tqqq of a pound. Leaden 

pipe of an inch bore is commonly 13 or 14 pounds to the yard in length. 
The Construction of a Pump should now be adverted to, and with 
this useful instrument we may conclude our volume. 

Hold the model D C B L upright 

in the vessel of water K, the water 

being deep enough to rise at least as 

high as from A to L. The valve a on 

the moveable bucket G, and the valve 

b on the fixed box H, (^which box quite 

fills the bore of the pipe or barrel at H), 

will each lie close by its own weight 

upon the hole in the bucket and box, 

until the engine begins to work'. The 

valves are made of brass, and lined 

underilieath with leather, for closing 

the holes the more exactly : and the 

bucket G is raised and depressed alter- 
nately by the handle E, and rod D d, 

the bucket being supposed at B before 
the working begins. 

Take hold of the handle E, and 
thereby draw up the bucket from B to 
C, which will make room for the air in 
the pump all the way below the bucket 
to dilate itself, by which its spring is 
weakened, and then its force is not 

equivalent to the weight or pressure of the outward air upon the water 
in the vessel K ; and therefore, at the first stroke, the outward air will 
press up the water through the notched foot A into the lower pipe, 
about as far as e : this wiU condense the rarefied air in the pipe be- 
tween e and C to the same state it was in before ; and then, as its 
spring within the pipe is equal to the force or pressure of the outward 
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air, the wfiter will rise no higher by the first stroke ; and the valve b, 
which was raised a little by the dilatation of the air in^ the pipe, will fall 
and stop the hole in the box H; and the surface of the water will 
stand at e. Then depress the piston or bucket from C to 1?, and as 
the air in the part B cannot get back again through the i/^ve b, it 
willy as the bucket descends, raise the valve a, and ao make its 'way 
through the upper part of the barrel d into the open air. But, upon 
raising the bucket O a second time, the air between it and the water 
in the lower pipe at a will be again left at liberty to fill a larger 
space ; and so, its spring being again weakened, the pressure of the 
outward air on the water in the vessel K will force more water up 
into the lower pipe from e to /; and when the bucket is at its great- 
est height C, the lower valve b will fall, and stop the hole in the box 
H, as before. At the next stroke of the bucket or piston, the water 
will rise through the box H towards B, and then the valve b, which 
was raised by it, will fall when the bucket G is at its greatest height. 
Upon depressing the bucket agam, the water cannot be pushed back 
through the valve 6, which keeps close upon the hole whilst the piston 
descends ; and upon raising the piston Bgaln, the outward pressure of 
the air will force the water up through H, where it will raise the valve, 
and follow the bucket to C. Upon the next depression of the bucket 
Gy it will go down into the water in the barrel B ; and as the water 
cannot be driven back through the now closed valve b, it will raise 
the valve a as the bucket descends, and will be lifted up by the buc- 
ket when it is next raised. And now^ the whole space below the buc- 
ket being full, the water above it cannot sink when it is next depres- 
sed : but, upon its depression, the valve a will risfe to let the bucket 
go down ; and when it is quite down, the valve a will fell by its 
weight, and stop the hole in the bucket. When the bucket is next 
raised, all the water above it will be lifted up, and begin to run off 
by the pipe F. And thus, by raising and depressing the bucket alter- 
nately, there is still more water raised by it ; which, getting above 
the pipe F, into the wide top /, will supply the pipe, and make it run 
a continued stream. 

So, at every time the bucket is raised, the valve b rises, and the 
valve a falls ; and at every time the bucket is depressed, the valve b 
falls and a rises. 

As it is the pressure of the air or atmosphere which causes the wa- 
ter to rise and follow the piston or bucket G as it is drawn up ; and 
since a column of water thirty-three feet high is of equal weight with 
an equal column of the atmosphere, from the earth to the very top 



of the air ; therefore the perpendicular height of the piston or bucket 
from the surface of the water in tlie well must always be less than 
thirty-three feet, otherwise the water will never gel above the bucket. 
But when the height is less, the pressure of the atmosphere will be 
greater than the weight of the water in the pump, and will therefore 
raise it above the bucket : and when the water has once got above 
the bucket, it may be lifted thereby to any height, if the rod D be 
made long enough, and a sufficient degree of strength be employed to 
raise it with the weight of the water above the bucket. 

The force required to work a pump wilt be as the height to which 
the water is raised, and as the square of the diameter of the pump- 
bore, in that part where the piston works. So that if two pumps be 
of equal heighta, and one of them be twice as wide in the bore as the 
other, the widest will raise four times as much water as the narrowest, 
and will therefore require four times as much strength to work it. 

The wideness or narrowness of the pump, in any other part besides 
that in which the piston works, does noC make the pump either more 
or less difficult to work, except what difference may arise from the 
friction of the water in the bore ; which is always greater in a narrow 
bore than in a wide one, because of the greater velocity of the water. 

Should the disproportion between the suction-pipe and piston-bar- 
rel be very considerable, the labour of working the pump will be mate- ' 
riallj increased. Instances, however, have occurred, in which pumps have 
been so construcfed as to raise caimon-balls by the momentum of the 
ascendingcolumn of water; and when hydraulic engines arEconstmcted 
for the use of vessels, this mode of increasing the velocity of the water 
appears well adapted to prevent the pump choking or becoming foul. 

The pump-tod is never raised directly "by euch a handle as £ at the 
top, but by means of a lever, wh»se longer arm (at the end of which the 
power is applied) generally exceeds the length of tlie shorter arm five 
or six times; and, by that means it gtres five or six times as much 
advantage to the power. 

The forcing-pump raises water through the box H in the same 
manner as the sucking pump does, when the plunger or piston g is 
lifted up by the rod D d. But this plunger has no hole through it, 
to let the water in the barrel B C get above it, when it is depressed to 
S. and the valve b (which rose by the ascent of the water through the 
box H when the plunger g was drawn up) falls dpwn and stops the 
hole in H, the moment that the plunger is raised to its greatest 
height. Therefore, as the water between the plunger g and box H can 
neither get through the plunger upon its descent, nor back again into 
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the lower part of the pomp L e, but has a 
free passage by the cavity around H inla 
the pipe MM, which opens into the air- 
▼eiset K K ai P ; the water u forced 
through the pipe JIf ilf by the descent of 
the plunger, and driTen into the air-vesEel ; 
and ID ronAing up through the pipe at P, 
it opens the valre a ; which shuts at the 
moment the plunger begins to he raised, 
because the action of the water against ihe 
under side of the valve then ceases. 

The water, being thus forced into the 
air-vessel K Khy repeated strokes of ihe 
plunger, gets above the lower end of the 
pipe Q H I, and then begins to condense 
the air in the vessel K K. For, as the 
pipe G H'xs fixed air-tight into the vessel 
below F. and the air has no way to get out 
of the vessel but through the mouth of' 
the pipe at /, and cannot get out when 
the mouth / is covered with water, and is 
more and more condensed as the water 
rises upon the pipe, the air then begins to act forcibly by its spring 
against the surface of the water at H : and this action drives the water 
up through the pipe I H G F, from whence it spouts in a jet iS' to a 
great height ; and is supplied by alternately raising and depressing of 
the plunger g, which constantly forces the water that rises it through 
valve H, along the pipe M M, into the air-vessel K K. 
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It [a umrenall)' acknowledged, that a Work descriptive or the Natural Fen- 
turet, and illustratiie of the Topogrnphy and Antiquities of tha whole of Ire- 
land, is % degidcratum in Literature. On Ihii uneifplured region, (for such it 
may bo terued in regard ti) gennrai ilelineation,J Nature has shfld her richest 
iftrietieB. The icenery displayed in ntiuiy parts of the country may be said 
to realize the glowing pictures of a poetical imagination, and ii allotred, hy 
the few travellers with whom it is familiar, to equal that of the niost admired 
districts of Switzerland and ItaJy. To the credit of Engiishnien, Fashion 
is progresiively leading the way to an examination and dne estimate of charms 
BO trantcendcnt ; and, until he ha* obtained an acquaintance with these latent 
beauties of the British Empire, no Engliahmnn can be jostified, on a principle 
(rf taste, in eotering upon foreign travels in search of the picturesque, 

The Antiqi^ties comprise uumerutu Cromlechs; Funeral Tumuli; Mili- 
tary Eiurdi woiki ; eome supposed unique restigea of the Primitive Inhabitan 
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Cowers, peculiar to Ireland, i 
and myelerions as to original appropriatio 
atel J allied with existing fnaunert, ire find, in 
aus Buildings, manj architectural beauties hi- 
igularities of style, which induced n late iltatin^ 



piiihed writer (Mr. Gougli) to assert that, " this country exhibits, in sereral 
tracts, a species of architecture by no means deformed, and yet differing ex- 
ceedioglj both from the Grecian orders, and from the Gothic itylc of building 
adopted in Britain." 

The Topoirraphcr less recondite in speculation, hag scarcely yet ascertained 
the extent of intelligence to be derived from a collection of the memorable tir- 
cumatancea connected with manj Towns, Castles, and Noble Seats, posae&sing, 
whilst indistinGt in the present gloom of neglect, a iiauie that "stands more 
for number than account." Few countries are more affluent in tupographieal 
anecdote, for few indeed have experienced greater vicissitudes of fortune; and 
the peculiarities of manners, retained by a large part of the inhabitants, add 
to the interest and the value of local inquiries. 

Impressed nith these convietions, the Author of the Work now siibmilled to 
Public Notice has devoted to researches connected with the Topography of 
Ireland the literary amusement of several years. Whilst engaged in tliii 
pursuit, he has been honoured with the corrcspondpnce of some of the nost 
able and distinguished residents in each of the four Irish provinces. But the 
most important aaaiatanr*. ns regards the Province of Leioster, has been 
derived frcm the extensive Mauuscript tloUections of liis literary friend. 
Colonel Hervey De Jlontraorem^y, K. St. L. which have been unreservedly 
openedfor his use, by that lejwed member of an illuGtrious family, long con- 
ipicuou» ia the anuala of Ireland. 

This Publication is intended to class with the Bbauties of England 
AHo Walbs, andwQI be comprised in Tliree Voliunes, Octavo. 

The First Volume, embellished with Twelve Engravings of Noblemen and 

Gentlemen's Seata, and other picturesque objects, in the Counties of Dublin, 

Clare, Cork, Kerry, Kildare. Kilienny, Limerick, Queen'a County, Meath, 

Roaeommon, Tipperary, and Wickiow, is lately published, price 1/. 4i, in 

boards, in demy 8vo. ; or on royal paper, with proof impressions of the plates, 

' V. 16s. in boards. For the aeeommodatlon of the Public who may prefer that 

, mode of publication, the Work is alao publishing in Sfontbly Parts (ta 

coalinued on the 1st of every'raonthj, price it. each ; or on Royal Pib 

The Secoitd Volume is in great fonrardnesi. 
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THE NEW LONDON MEDICAL POCKET BOOK, enplain- 

iog, m AJpliabcLical Ociler, the Causes, Sjmptoms, and Trpatment of Dincai>e<; 
tliG Fropertiei, Do9ca, modes of Preparatian, Farms of Eiliibition, Incompati- 
ble!, ORicinBlPrepnratlotii;, AdulteraCiotia. &c. of the principal Medicinal Sub- 
staiices, conrormably nitli the latest alterations of the PharmacnpcEiB ; with an 
Appendix of Select Prcseriptious in Medicine, Sultry, and Alidniteiy, includ- 
ing the New French Medicines, Poisons, Tests, Antidotes, kc. ; formiug a use- 
ful Souree of Reference fur Junior Practitioners, Clergymea, and Heads ot 
Familiei. B; J. S. Forbvth, Sur^on, Author of the Natural and MeiUoal 
DieleCion, &c,. Price Gs. in boards. 



Also, by the se 



t Author,' 



The NEW DOMESTIC MEDICAL MANUAL; containing Opi- 
nions of the moat eminent Practilioners on Diaeases generally— Brief Expoci- 
tiuns of Domeslic Suruery : nilh a great tariely of popular Prcscripliooa, ttaiil- 
I Bled into English. The Method of preparing the Simple Articles fer Familj' 
iue,such as InliiBians, Decoctions, Mucilages, and Je1]ieB,Syraps,E]ec(uHrieB, 
PiUi, I'uvidera, Mixtures, Emetics, Ointmenls, Cerates, Embroeatioiit, Iiotions, 
Eye-washes, Gargles, Fomentalioiia, Poultices, &o. Also a List, with thk 
Con POSITION, of the principal Noslmius and other Quack Medicines, Ander* 
son's Scot's Pills, Lozenges of SteeL Antibilious Pills, Black Drop, Daffy's 
Elixir, Dalby's CanninativBj Dinner Klls, Balsam of Horehound, Friar's B»l- 
Ham, &c. &c. Added to which is a Key to the Domestic Medicine Chest, with 
1 List ^ the Medicines, Vitluesj^and Doaes, usually kept for Fnuiity Pur- 



r^Vo? 



Bat!«, 



p. od. i 



Also, by the same Author, oi a Companion to th» preceding. 

The NATURAL and MEDICAL DIETETICON ; or PRACTI- 
CAL RULES for EATING, DRINKING, and PfiESERTING HEALTH, 
<jn PRINCIPLES of EASY DIGESTION, &e. ftc. Adapted to all ClimaMa, 

Constitntions, and Ages, either for a State of Health or Disease. Containiiig, 

I, Th* Apiiintai and eiUblltki-d Theory of Di^enlon, &c., BtnaoIiDD of Ihe Hdihib Boaj', Dii- 
ii«*nfllieStoinacli,TroMnieiitof ImlleciUoii.anil Livgr Comulalnl.,llie coDKqmiKg of 
iDDg reudencc In bol CUnHlu, bird DrlDkliie,&c. Itlnu Id Opium EiKn, &e., &c 

>, or cvtry (pecicB of Animd oud Tegidible Fwd, 

I, CnStt, ChoeoIMi, 



I 



II. Pliyi 



il Obicn 



■Bd Ihelc Prodaru, iu<d tat Hiunaii Snile 

HI. R'lBiTki (in diBernit Allmrnur* Qrinlii, i>.g. Water, Baopi, E 
Coisi.lUlki WiD»,Spirm,Uill~Uq)ion,aic.,&c. 

I 17. A Golde lo Ilia Watcn i eoatiaine of ■ bri<( Aoilyili luid DacrlptloD or I1i( FropcnlH, Virtau, 
and Dofei of ■)» nioil uleeDcfl und lalntlfrriHii Hioenl Wiliri.wllh Direcdoiu rorthdr 
Uk in Ills Tirimii OoBiplatDti ror-wblcli Ibry ue ttioaaatnAtA by cmlnbnl FliyiieliDi, Ac. 

Intended principally for the use of Convslesoektc, Valethdinaiiuiie, and 
Hypochundriacs. Price Oj. Gd. in boards. 



"Jet 



cje- 



TYROCINIUM MEDICUM, A Disserlalion on the Duties of 
Yomh npprciilired to tlie Medical Profession. By W. CHiMBEBLiirNE, Mem- 
ber of the Koyal College uJ'8ujg«ous,&c, New Edition. Prke 7f . in buttrds 




Sooki receraly pvhlUked by Sherwood, Jones, etnd Co. 

A New and Improved Edition of 

FERGUSON'8 IXCTURES on EXPERIMENTAL PHILOSO- 
PHY, MECHANICS and ASTKONOMY ; comprete in one volume 8vo., with 
copiaas Nutea, adaplipg Ihe work to the present state of Science, by C. F. Par- 
tington, of tto Londnn Institution, Author of an Hislorical and Deacrirtive 
Account of (be Steain-Engine. Illaatrated ivith Plates and uumeroiis Cuts, 
and BccompaniedTrilli HMetnoir.and Portrait of the^Author.j^ Price lOi. Gif. in 

TM*(ditlon ^oiMKln iilTiBUgiDnriltMtirn. Ir 



POULTBV, PIOS, AND MILCH COWS. 
A PRACTICAL TREATISE on Breeding, Rearing, and Fattening 
all kind* of Domeslic Posllrj, Pheatantt, Pieeons, and BabbiU.— Alio dd 
Breeding, Ferdiog, and Managing Swine, Milcb Cons, and Bees. Fifth 
Edition, eniarg*d by a TrealiBe on Brewing, adapted to the Die of Private 
Families. By 1Iomm;to> MoliEiRiy, Esq. Price 7s. in boards. 

The Cliaptt 




MORRICE ON BREWING AND MALTING. 

A PRACTTICAL TREATISE on BREWING Ihe various sorts of 
Malt Liqaor, and (he Mode of using the Thermometer and Sacc hntorne I er ren- 
dered easy to every CapHcily ; Ihe whole fbrming a complete Gside in brewing 
l«ndon Porter Brown Stout, and every other Description of Ale and Beer. 
To which are added, General InstruetiuDB fur msking Malt, Tables of the EidM 
Dvties, &c. &C. By Al.EHjkNuFti Morricb, Common Brewer. Sin th Edition i 
with the Laws relating to Brencri and Malltters, by John Willuhs, Etn. 
Prlca S«. in boards. 

THE THEORY and PRACTICE of GAUGING. fuUy illus- 
traied by numerous Rnles and Exam pies, and rendered particulsrly efl^live by 
an extensive Detail of ibe Lepslalive Regulations, and the official OtreclioDS 
of the Boards of Custom and Exdse ; with a Treatise on Cask OftOgiug, as now 
praciiBed in Ihe Tort of Loudoti. Originally written by PktehJorm, late 
Supervisor of Excise ; a new Editiim, very considerably improved, and brought 
down to the present Practice. B5 William Tate. In one vol. svo. price 191. 
in boards. 

!rHE FAMILY DYER AND SCOURER; being a compleM 
Treatise on the Arte of Djing and Cleaniug every Article of Dieu, B«d and 
Window Forniture, whetber mada of Fisx, Silk, Cotton, Wool, or Hair, Silk*, 
Bonnets, Feathers j also Carpets, Couuterpanesi and Ileanfa Rags. EnanitBg 
a saving of Eighty per cent. By William Tucker. Second Editian, price 
4:. 6d. in hoarcls. 

The PAINTER and VARNISHER'8 GUIDE; or a Treatise oB 

(he Art of uMking and applying Varnishes ; on Ihe different kinds of ^at. 
ing; and on the ineihod of Preparing Coioura. With neit Obsemtioi 
Euperimenls on Copal, &i;, &c. By P. F. TjWOHir. With Pkt«(. 1 
Edition, in 8vo. Price l£s, ia tio^irde. 



Dbsemtionni^^H 
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CHRONOLOGICAL BIOGRAPHY. 



This Day are publisfaed, Volumes I, II, aiid III, of 

A NEW- 
UNIVERSAL BIOGRAPHY, 

CHRONOLOGICALLY ARRANGED; 

CUJVTAlNiMG tmERBailKii ACCOUNTS. CtUTIOAI. AMD HIEITOniCAl', OF THS 

EMINENT PEESONS, 

IN ALL AGES AND COUNTBIES. CONDITIONS AND PEOFESSIONS; 

CLASSED 

ACCORDING TO THEIR VUtlODa TALENTS AND PUKaUITSi 

FROM THE BEGINNING OF THE WORLD tO THE PRESENT TIME, 



BY THE REV. JOHN PLAITS, 

AbIIioi or ibE Kc« S«U-IaIerpteUii( Tealanwiil, fc. (c. 



TO THE PUBUC. 
1 HE gnmd distingnicliing fentiiresi of this "New Unitbiisal BtoQKAPHT,'* 
. from all that hai-e preceded it, will be found in the adoption of a Chrouolog^cal, fat 
preference to an alphabetical, arranfferaent ; and in the Classification of tlie Subject! 
no der different heads, so as to exhibiti inetch of the succeseiye periods utu which ths 
wort is divided, a C0NP1.BTB AND Unint^rrhptbd Series of all those Peraons 
■who have been celebrated in anjpartieular pursuit ditring any given epoch- Besides 
which, it will comprise more than double the number of names cuntained in any othfr 
collectioa, and will include Historical, Regal, and Impcriiil characters, which hare 
heretofore been cseJuded from everr Biitjrapliical work ; so that, with these and 
other import<int odditioos, it will form tlie most cunijtrchensive General Jtiographj 

In a work of this description, tlie advsotji|ic3 of a Chronott^ical over an alpha- 
betical arrangement are great and obvious, 

la a merely alpluibeticfLl disposition, such as has been hitherto adopted in the com- 

pilacion of all Biographical Works, the subject* successively prcacot^d to view are 

generally so opposite and so incougruoua, that no reader, however palient, can long 

, proceed in a continuous course of reading-, without esperiencing displeasure and 

[ fiUifue; and, even if he did continue it, eueh reading: would be so irregular and in- 

CrcouKquent, an to be altogether destitute of the more importaat bene&ta resultinjf 



I 




J 



NKW UNI\'ERSAX BIOCRAPHY. 



irom i)r»tMn«tic wmni'eineiit. In thf alphabetical order uFDoutio 
«li««rhere obwrrvcd, every article tUnilB iinroanected and iwUted; no part strenitkiu 
Mid illustratM MiMh«r ; the whob is, in fwt, bul one large vudcx ; t confused io««i. 
ti complete ehhaa. uruncannected luid lietert^eneouB part*. JLimbled ti^ether witiwil 
tytteta, without ordpr. without reaion, andeverf nwceeding edition completelyda- 
truybg the preceding one. 

In a ChroDoIaeicd Arrangremcnt, on the coatmy. these ob'jectit)ns are obAUl 
bja variety of advantageB worth J of special enumerarion; — 

Fi'rti. The ChroDoh^cal Arrangement brings into one puint of view the lAra rf 
nil those who flourished at lbs lame period of time, while the subordinate Classi5cBliM 
eivvi a clear iind satisfactory idea of the prioress of the various Arta, Sciences, sai 
l>ur«uilt, iiv wbicli the various ChanKtera were blended togetber or opposed to eacL 
other, so us to OMle a tt-mpalhy and continuity of interest with regvo to them. 

Seeondlt/. The Chronological ArrangemeDt, by the justapowlinn of Conteo- 
poraneoui Lives, presents a complete and connected History of the events and 
pursuits of the same period, and thereby becomes a continued History of the 
World, from the earliest period down to the present era, 

TA I'rrf'y. The Chronolosriral AiraQgement renders a General Biography eomplttt 
flnii peWirc* /or eter, requiring only the addition of supplementary portions, oitlie 
lapse oftinie may render them necessary in order to complete the series ; nod tku 
secures the purcnaser from the risk of havinsf his work superseded by new Editions, 
and Ihuse endless intcrpulatioas, which the pOm uf n Dictionary incesBantly deuaods. 

Foarlhly, The fncility of reference, the solitary advantafre which can be attrihuttd 
to the Alphabetical Arrang'ement. is equally attainable in the Chronolog^cil, bj 
uieaus of a sepnrntr Index nt the end of eaoti Volume, and a general Index to Clw 
whole Series ; so that, in addition to its own paramount and peculiar beneSta, ihe 
Chronological Arrangement also possesses that only one, by which the Alphabelicil 
is distinguiEhed. 

Ill unison with this plan, the present Work is divided into convenient CbroiiA- 
lineal Periods, and the Characters so classed in each period, that tbe progress uf 
Government, Law, Philosophy, Science and Inventions, Literature, lUli^iou, 
History, Biography, Antiouities, Geography, Travelling:, Navigation, Muuc, 
lilathematicB, Astronomy, Painting, Architecture, Sculpture, Me£cine, ^c. Ifc. 
may be dietinctlv traced from the first of tiine, through every succeeding age, to tlr 
present period e!" human existence; the enKre Work being subdivided intu separate 
portions, eacli complete in itself, and forming a distinct Series, accompanied vith > 
separate indci to each volume, as foUows ;— 

I. Prom the Creation, to the Birth of Christ. 

Tbii paitlbii o[ tbe work li dlvldril IdiD firtecn dirtiiilloelrat perioei, aDb p 



II. From the Birth of Clirist, to the Reformation. 

Thb Serin totiDi lug idIsibu, coapmbeDiIlBi. iDjiHber UtO p>tci., Prlet U. 1(U. ' 

III. From the Reformation to the close of the Sixteenth Century. 

ThU ScHh, wliich li in coniidcnblc pngnu, U prcu, -111 (arm rnnr •olaini 

IV. The Seventeenth Century, expected to be comprised also in four vi 
V. The Eighteenth Century, espected also to form four volumes. 



London; Printed for SHERWOOD, JONES, & CO., Paternosta 



TO TOtJEISTS. 
USEFUL TRAVELLING WORKS 

' Published by Sherwood, Jones, and Co, 

A MEW GUIDE TO THE ROADS. 
GRAY'S BOOK of ROADS, on an entirely new Plan ; shewin?, 
&[ one view, tba varioua Lines of Route leading to any reqnired point of Dia- 
tatice ; and tbe Index so arranged-, as lo enable a direct nod immediate Refor- 
ence to anj requited Route, at whatever principal Tovin or Watering-place llie 
Traveller maj liappcn to be. Price It. half-bound ; or, with a complele set of 
CouQty Maps, !!!«. Willi coloured Maps, 15a. 

wtkb tonoKI any (Wo pla» =r. Kca a a tinifr glaacc i many ntw lii.e. ofrowl >te puinlcrt .lui i 

ANEW PICTURE of the ISLE, of WIGHT. Illustraled by a 
Map, aud Twenty-BLK Plates of the most beaiiiilnl and interesting View« 
tlirnugliont the Inland, in imitatiou i>f Original Skelcbes, iLrawu and ongraved 
by William Cohkb. To which is prefixed an Introductory Account of the 
Island, and a Voyage round its Coait. Second Edition, nilh Inipruvn.mcuts, 
price 13S. in bds ; or in Svo. witli Ten additional Views, 'iU. in boards. 

EVANS'S WALKS THROUGH WALES; containing a Topo- 
graphical apd Stalistiral Description of the Principality ; to which is prrRxed 
acupioiia Travelling Guide, exhibiting; the direct ami the principal Cross 
Buatl?, Inn«, Distances of Stages, and Noblemens Seats. Jlliutrated with 
Maps aud Views. Price 8i neatly tiouiid and lettered. 

COOKE'S WALKS THROUGH KENT; containing a Topo- 
graphical and statistical Description of theCountv, and of the fsleof Thnnat 
ia particnlar. New Edition, correclad and improved by J. N. Brewer, Esq 
Illustrated with teverat Views atid Map. Price ^s. bound, 

DEEBLE'S DELINE-ATIONS of the ISLE of THANET and 

theCINQUE PORTS; comprising One Hundred and Sin beautiful Engiavinm 
of interestlne objects in the vicinities of MarRHle, Raaisgate, Broad ^airs, Ded, 
Dover, Haalings, Rye, Sir. With Histrriral and Topographical Descriptions, 
by E. W. Bravldv. Handsomely bound, 1/. 5i- Auolher Edition on large 
Paper, with proof impressionsof the Plates, in a volsavo.half-bd.& lettered, %l. 

WADE'S WALKS IN OXFORD. Comprising an Account of the 
Colleges, HaFls, and Public Buildings, of the University ; with an Introductory 
Outline of the Academical History of Oxford ; lo which is added a concise 
History of the City. Illustraled by Serenty-two Views, drawn and engraved 
by J. and H.S. Storer. lu Two Volumes. I'rice 11. Is. in boards, or on large 
paper, U. ISs. 

A NEW GUIDE TO BLENHEIM, the Seat of his Grace the 

Duke of Marlborough ; comprising six el e^antly-eui;rAved Views, aud a Ground 
Plan, of that splendid Edifice, from Drawings by J. P, Nealg. U'ith an His. 
toricat Description of the Mansion, and a Catalogue of tbc Pictures. In royal 

8vu. price 6i- in hoards. 
COOKE'S GUIDE to the LAKES ; including a Description of the 

surrounding Scenery, the Vales, Mountain*, adjaceul Towns and Villages, 
local Pecnllarities. !tc. In a pucket volume, illustrated with Mop aud 
Views, Price Si. d</. 
EGAN'S WALKS through BATH ; describing every thing Worthy 
of notice connected with the Public Buildings, Rooms, Concerts, Crescents, 
Baths, Sc, hichiding Visits to Corsliam House, Prior Park, Bristol Hot We[ls, 
and Clifton. Illustrated with Iwcuty'Oae Engravings hv Storer. 9s. bound 



i 



TopograjJiical Worh puliii/ted bg Skervood, Jones, and d. 



t 



BEAUTIES 

OP 

ENGLAND AND WALES, 

LjaTwenlT-five Volumes; being Delinestiona, To[M%m(^caI, 1 
fic»l, utl Bioenpbiol, of Uwir wnenl Coantie*. lUuitraltd with w 
irf SEVtS HONUREU COPPER-PLiYTH ENGRAVING!*, rfprmua 
Pubric Cdifitwt, (^tki, Ctditdralt, FarocbUl Churehw, MooummB. BiW 
■ FicianMine Scenery, Seat* of (he Nobility aod Gentry, &c. fte. Price St 
ID boBTds; or ia RojbI 8»o. with proof impreHiooa o( tlie nates. W. A« 
•nlj a few cooiptete Sett i«tnaio, early applicBtioii ii leconuDaniled, 

I'Wc Jhaowing Works, forming part of ihe " B<wt((i« o/rnfllaMl awT 

li'aies," are soid teparately ; 

i TOPOGRAPHICAL and HISTORICAL DESCRIPTION of 

(he CoBOtv of OX FOBD ; eomptciiettdijig an Accuimt of lU Towi»jC«hedinl, 
1 Castln Antiquilies, ClmrcbEi, Monumenta, Public EUifitw, Pictureiqiie 
I- 8ceP"7. Eewiaces of the Nobility, Gentry, &c., aci:omi>anied wiilii Biofn- 

phical Solice* of eniocat and leatued Men lo whom llie Cuustj has gnfii 

birih. By J. N. Boewuk, Esq. Illnitrnted by Twentyone Eograiiugi and ■ 

Map. Price iss. in boards. 
The Counly of WARWICK. Also hy J. N. Bbe^TER, Bsq. 

Uluitrated by a Map anJSiueen Engraving!- Price las. inboard*. 
WORCESTERSHIRE; on (he SMie Plan. By F. Laihd, Esq. 

Ilblstrated hy a. Map and Fourteen Engravines. Price Iss. in board*. 

SHROPSHIRE. Bj ^e Rev. J . Nightingai-e. IUuBtraletH| 

a.Map and Twcnty-Qne Engcavhig!. Price I4s. in boanb. 

KORTH WALES. By the Rev. J. Evass. Illustrated by a a 

and Twenty-Bine Engravings. Price a«. in boards. 
SOUl'H WALES. By the Rev. T. Rees, F.SA. lUiutiatfid!! 

a Map and Thirty-three EiigiBvinga. Price 9«a. inboard^. 
WILTSHIRE. By John Bai-rroN, Esq. lUuslmled by a HUp 

and Eighteen Engraviuga. Price 11. 4S. in boards. 
SOMERSETSHIRE. By the Rev. J. Nightingale. lUostrtted 

by a Map anil Eleven Engravinga. Price 12s. iu boards. 

STAFFORDSHIRE. Also by Mr. Niohtinoale. lUoBbil 

by a Map and Fonrleen Eugrayings. Price 9i. in bgardi, 

NOTTINGHAMSHIRE. By Mr. Laibd. Illustrated by a 

nud Ten Engravinp. Price iSs. m boards. 
YORKSHIRE. By Mr. Bigland. Dluslrated by Four Maps 

and Tweuty.fiTe Eagravinga. Price ll. IOb. iu bou'ds, 
LINCOLNSHIRE. By J. Britton, Esq. lUuslPaled by a Map 

and Seven Engravings. Price loa, in boards. 
NORFOLK. By Messrs. Brittoiv and Bhaylev. Itlnalniled 

by a Map and Twenty Engravings. Price 155. in boards. 

SUFFOLK. By Mr. Shoberl. lUuslrated by a Map aad Tliir- 
teen t^gnvings. Price laa. in boards. 

SURREY. Also by Mr. Shoberl. lUustriUed by a Map and 
TiiirtenEngmings. Price lOi.&j. in boards. ^_ 



I 
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Books recently published by Sherwood, Jones, emd Co, 
PRACTICAL AGRICULTURE. 

A COMPLETE SYSTEM of PRACTICAL AGRICULTURE 
■ »tid MODERN HUSBANDRY ; in whieli are fuilv detailed, tlie Nature of 
SniUand Miuum; ILeproperMauMgenieiit oI'Meatfow aud Pasture ; anil the 
improved Cultivation of Arable Lauds; Kotalion of Cropi, ArtUtcinl GrsKea, 
£tc. I the best meaos of Draining, witli Dumeroue PlateE, illustrdtive of tbe 
uunc, and of Embaukingi Inclniiog, Raad-Di(Jda|;, and Fencing; the different 
■pecles of Live Stork, vith coloured Platei of the most imp roved breeds; and 
the coDBlnictiou of Fiirm-liDuKs, Offices, and Cottages, accompauied nilh 
enetaved Plaus and Eitimates. VViUi an Appendix of tiie Lowa relaiiog to 
Agricnkure, particularly of the relative righU of LaadloRl aud Tenant, Forma 
of Leases, Setting out Tithca, &c. By R. W. DtcxBoN, M.D, la Two ihitk 
Volumes, in 4to., llliutrated witli Doe Hundred Cupper-plalcEoi^vinp, Thirty 
of vrhicb are coloored after Nature, repreeeoliog the vaiioas Graasea, rad the 
principal breeds of Sheep and Caltle, Orifinall.v publi<ihi!d at Six Guineas; 
but the Stock having passed into the hands of thnpfeseot Proprielois, they have 
reduced its price to Four Guineas, tliu«ieodenQ{it tbeehe^eetas well at molt 
comprehensive Work on the subject extatit. 

■Hie CODE of AGRICULTURE; including Observations oti 
Gardens, Orchards, Woods, and Plautat'iou, By the Right Hon, Sir John 
SlHCLAlit,Batt. lliird Kdilion, in one large vol,8vo. Price ll. a. in boards. 
This Third Edition is considerably improved by a number of valuable Remarks, 
communicated to the Author by some of ma most iulelligenC Farmers in 
England and Scotland, 

PRACTICAL OBSERVATIONS on Ihe BRITISH GRASSES, 

especially such as are best adapted to llie laying dovtnor improving of Meadows 
and Pastures; likewise an Enameratiou of the British Grasses. By Williav 
Curtis, Author of the " Flora Lundinensis," &c. Sixth Edition, with consider- 
able Additions. In bvo. illustrated with coloured Plates. Price gn, iu boards. 

The NEW FARMER'S CALENDAR ; or Monthly Remembrance 

of all kinds of Country Business, By John Lawkence, Fifth Editiou, with 
large Additions. Id one vat. I'rice I3s. in boards. 

A GENERAL TREATISE on CATTLE, the Ox, the Sheep, 
andilieSnine. Also Ly J. Lawrence. Second Edition, nitb lai^ Additions. 



Price li 



in boards. 



A PRACTICAL TREATISE on the PARTURITION of tbe 
cow, or tbe Eitmction of the Calf, and ou the Diseases of Neat Cattle i[i 
general. By Edward Skellett, Professor of tbat Part of Ihe Veterinary 
Art. In one large volume avo. illustrated with Thirteen Engniviuge, price ISa 
or with tbe Plates coloured, 1), 7s. 

The BOTANIST'S MANUAL : b Catalogue of Hanly, Exotic, 

and Indigenous Plants, arranged acconling to tlicir respective Monllia of 
Flowering. By RiCFiAHn Morris, Landscape Gardener aud Planter, la 
' JSmo, Price Ts. 6d. boards. 

Tliii Work vlll t« fnnnd IB nlec gmt ftdttlUei to thoie lailla sail CtnllfmcD oIid allend per- 



iDgKl nlplialKllcaUy ni 



, FnUptli 
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An EASY INTRODUCTION to the SCIENCE of BOTANY, 

tlironiib Ibe medium of fotniliar Couvenation between a Pathcr and hie 5oii. By 
R. J.Tuorntun, M.D,, Lecturer ail Botany at Guy's Hospital, andAuthor of 
leveral Works on Botany. In one vol. ISnio., illutlTBted wltli Plates. Price Bi, 
or wilb (h« Plates beautifully coloured alter Nalun:, l2i. boardi. 



TO CONTINENTAL TRAVELLERS. 

The follomns WORKS are iltutlraUtl and enUiellisheil wilh Mani, P/«S 
and Fiewt, and contain a part!<;Jar M-count of all the PuliUe Build- 
ingt, Plaect of Amuumenl, Curiosities, Tahiti of Diilansa. and Iniu. 
There are aim TaMet of the Value of Money at the Uiferent placfS, 
and Notieei of the Trade and Manufactures of each Town ; Itkettiise. 
general Directions to Strangers. 

A NEW GUIDE to PARIS, from the latest Obseirations ; being 
altfred from the Work dntiUed ' How to eiyoy Paris/ By Pbtee Herve. 
Third EditioD, iUnitiated with Maps Mid Plates, price lOi. Gd. bound, 
nil Work cDUiliii ID iccnnle (ihI crilkil DHcHplioa ori1»lBsllitlDEi, Anllqaltla, PilBllnp, 

Tli«lrt>. Ulunwre, PollilM. ud Iliili(iira, u HCU m of lb« Uumm or the iDliiiMHnli ; fonmui 



: iddrd, DlredlDPii 



.it.CArim. 



COXE'S PICTURE of ITALY ; being a Guide to tbe Anti- 

quilici anit Curioaities of that claisiral and intereitiug CoUDtry; coDltiioing 
IJketches of Maaners, Society, and Cuelomi ; bIbo au [tioerary of Dislancn 
in post and English miles, the Ileal Inns, Sic. with a mioule Description of 
RoiDe, Floreare, Naples, and Venice, Bud their environs. New Edition, 
with Maps and I'latcB, price 12b. bouud. 

COXES TRAVELLER'S GUIDE in SWITZERLAND; 



bound. 



; price 
his TOUR THROUGH 



COXE'S GENTLEMAN'S GUIDE i 

FRANCE 1 price 7s. buunfl. 

CAMPBELL'S TRAVELLER'S GUIDE THROUGH BEL- 
GIUM and HOLLAND ; p.ice 7*. bound. 

; being a complete Guide 

iniainiae the Pleasures of l*aiit 
le ricicriplive Kouies from Ibe 



id full Diie. 






BELLENGER'S MODERN FRENCH CONVERSATION; 

conlaiuing Elementary Phrases, and New Eney Dialu^niea, in French and 
English, upon the moat familiar subjects. Eighth Edition, price 2s. &i. bound. 

BELLENGER'S DICTIONARY of IDIOMS, French and Eng- 
lisb. New Edition in 8vo. considerably improved and enlarged, price 10s. Gd. 

rnlfi, tlneeil moil coniraonly CDnilili of oyinoccnl nlcellia, wblch no rolBCin poMiblj Ox « 



^t.ly, »< 



91 If >■ 



™ll, » 



diEly loqulred. 

RENDER'S GRAMMAR cf the GERMAN LANGUAGE. 

Fifth Edition, price as. bound. 

Also, by the same Author, 

EXERCISES, to fncilitale the acquisitiou of the German Lan- 



guage. 



1. boiinH. 



A COMPLETE POCKET DICTIONARY of the English anj 

German, and German and English Languages. Price li. Is. bound. 

GERMAN CALIGRAPHY, or Specimens of German Writing, 
elegantly eugraied. Price 4s. bound, 




CORPUS HISTORICUM. 

A CHEAP AND UNIFORM LIBRARY EDITION 

THE HISTORICAL CLASSICS; 



THE BEST TRANSLATIONS. 

Ki'The Sloek BfthtavnluableWork hating pasted inia the handa of l?iepretenl Pro- 
I prielora al a amiiderabte reduclionof its orijpnal price, ihey are ejiabled to o^r 
the remtUttmg Copiet at the prices imJermeniioned, either in complete Series, ar 
in leparate Portions. The viUuii of the Collection teiil be best xhetrn hy thefoi- 
iomng enuneraticn of the Worhi inclilded in Ihs CorpM, which is divided into 
Three Series, vii. ■— 

I. THE GREEK SERIES: 
Which commences with the earliest period of History, and com 
preheads all the Writers down to the dissolution of the Acbaian Con* 
federacy, when the iudependence of Greece was lost in the Romaa 
dominion. — Herodotus, Thucydides, Xenophon, Arrian, Poljbius, 
Diodorus Siculus, Plularch, &c., with the Geographical Works of 
Strabo and Ptolemy, (translations of which are preparing,) are com- 
prehended in this Series. 

I, The HiaroEv, of liERODOTUa, with Notes, by tho Kev. £. t. d. 

Wm. Beloe, a vols. 13 

S. THUCYDEDES's Hihtorv uf the Peloponnesian War, to 
which are prefixed three PrelimiDary Djacoarsea : — I. On 
the Life of Tbucydidea.— II. On hi» Qoalificatious an an 
Historian.— III. A Survey or the Histar;: translated by 
W.Smith.D.D. I vol 14 6 

5. XENOPHON's Ejpedilion of Cyraa into Persia, and the Retreat 

o(lheTenThousandGreeka,tniiislatedbySpEj.iii*N, 1 vol. S 6 

4. Xenopuon's i:rBoPi£nlA. or, the Inslitodou of Cyrus, trans- 

lated by the HonDarableMACRicE Ashlev, I vol. . . S 6 
S Xbhophon's History of the Affairs of Greece, translated 

hy W. Sb[th,U.D. ( vol. . .,..056 

6. ARRIAN's Historv of the ExpSDiTtoN of ALEiANneR the 

Gbbat, and the CoNitCBST or Persia, translated by Ma. 

BooEE, 1 vol OSS 

7. POLYBlUS's General llisTDRY of the Wars of the BoHANS, 

tmnsiated by Haupto^, I vol. 8 fi 

5. Tlie HisTORlc*i.LiBBART,uf DIODORUS, the Sicilian, in (if- 

teen books, to which are added, the Praouents of Diodo- 

RDi, translated bv Booth, 3 voli 17 6 

9. PLUTARCH'S LIVES, with Nous, Critical, Hialorical, and 

Chronolofiital, and a New Ijfe of Plularch, tmnslaicd by 

John and William [.ANUHOicNE, 3 vola. . . 1 14 6 ' 

10. TRAVELS of ANACHARSIS ihe Younger, in Grceoe, during 

the middle of Ihe Fourth Century before the Christian ^ra, 
translated from the French of the Ablic Barttieleniy, 2 vols 113 S 
n. THE ROMAN SERIES: 
Beginning with the first prijd of Roman History, and compre- 
hending all the Writers down to the Emperor Charlemagne, with 
whom the ancient part nf Moderji History may be said to commence. 
This Series contains the Classical Historians, — the Writers of the 
Augustan History, — the Byzantine Writers, Stc. &e. 

1 The WorkiofTAClTUS, with au Essay on his Life and Genius, £ s. d. 

by Ahthtth MuBPhV, Esq. 9 vols 1 6 

e. UVY's Rohan Histohv; with FHENSHEiH'a Swpplement, 

Svtds ,,. 9 8 o 



I 



L 



CORPUS HIBTORICUM. 

t. Tht Worlii of CICERO, m Histor;', Philosopby, and Rheloric, 
from the TratuliUoiu af Guibrie luiil Melmotb ; wiih Life, 
byMiDDLETOi). r. The Omians of Cicero, with Notes, 
Hiilotical and CriLical. 11. The Letters of Cicero to hu 
I Familianand Fritndi; wiih »a Appandix, eMUakiiD^ hia 
Two loit Plndiogs a^nst Xenea, III. His Epistles to 
AliicuB. IV. EHays on Old Ag« awl FriemUlilp. V. The 
Lifeofaceni, byMiDDLWo'Ni to which i« aided, a Trea- 
tise on Ibe Soman Senste. Id four large vohimes ... 3 
The foUoaittg tnay be liad StpanUeiy : 

The Life of Cicero, by MiDDLFTON 16 I 

Cicero's Letters to hii Friends IT ' 

E|iiMlei to Alticoa 

— Escayi oD Old Age aud Priendihip 

4. TlieHisTOBYof CoDiit ZOSIMU6, some line Advocate and 

Chancdlor of the Roman Empire, comiilete in 1 vol S S 

[III- THE SERIES OF THE ANCIENT CHRONICLES: 

Containing the ancient contemporary Historians, Chroniden, and ^^^^ 

Memoir Writers, from the Emperi>r Charlemagne of France, O-'ti'^^^H 

Harold of England, to the death of Henry VII. of England, and tfa^^^H 

reigD of the Emperor Charles V. of Germany. ^^^| 

1. FROISSARTs CHRONICLES,— of England, France, Spain, £ t. 4^^| 

Portugal, Scotland, BriUany, and Flaoden ; translsti^ by ^^^^| 

the command of Henry Vlil. Iiy Lord Bsrnebs, 4 vols. S U ^^^H 

5. The Higtdrjcal'Me.'Moias, of PHILIP dc COMINES,contaia- l^^H 

ing the Transactions of LovU XI- and of Charles VUI. of ^^^^| 

France,— and of Edward IV. and Henry VII. of Eng^d; ^^^1 

also, the Sfcrtt Hiitory of Lmus XI , otberwise called tbe ^^^^| 

Scandalous Chbonicle, I Inrge volume . 14 ^^^^H 

This last Work furms llic ground vroi-k of tbe celebrated Novd ol " Quentia^^^H 

The object of the Editors of the Corpus Hiatoricuin has tH«n to pruejil the 
Brilisli Public with a connected Sejici of tbe Greek and Roman Writers, re- 
prinlcdver&iJiui from tlie but Tntnilntions. By the diHiee of wide nwrgina, and 
iho adoption of a new mode of leUcr-pteas, in respect to the space* between the ^^^ 
lines, the Writers contained in tlus CoLleetiou may here be bad at m»4iird^ ao^ ^^^| 
in Mime iuBtances at nearly tme-lenih, of their former selling pric«t. ^^^| 

D'ANVILLE'S ATLAS. ^1 

In illustration of tlieCorpu Hiatoricum, tbe Editors baie also publisbedD'AN- 
VHi-ESGEOGRAPHT of ibe GREEKS and ROMANS, in the times of 
Alexander and Aiwusius. Accompgoied with Maps executed in Ibe full AUaa 
size of Ijie ori^nal, and accurately culogred. 

»,* This Woik has always been lield in high estimation by our Unive^tiqand 
Public SclMWds, md aroone the learned of alt eoimiriea ; for, witliout it, the 
Greek and Rdbiq HlstoKao* cannot be diillnetly followed In their narratives. 
The price of the Paris Edition is Twelve Goineas. This Edition, Utaugb of the if 

same Atlas siBe, nn superior paper, and superior in execution, is ooly Foni^^^J 
Guiueas, half-bound. ^^^^H 

PHILOSOPHY AND LEGISLATION; ^^| 

As comprised in the Course of Edjication pursuedin theUniveisiliesof Osfa^^^^l 
and Cambridge ; forming two large volutnes, uniform with the CorpHS H'aiarieaiB, i«^l 
price SOB. in boocds : — 

Vol.1. Containing Reid'B Inquiry into the Human Mind ; Pnley'i PrinciplM it 
Moral and Natural Phihisophy; and Halifax's Elements of the RomBD Clfll ll 

Law. ^^M| 

Vol. 11. The Port Eoyal Art of Thinking; Bi.rlamaqm's Prineiples ofNatural'^^H 

and Politic Law ; Burke's Inquiiy into tbe Sublime and Beautilul. ^^H 

FvWikeiJor the PiojtrielQn, frji ShuvcQil, JtMa, anil Ca-, PatemoHer-rgm. ^^H 



Books recently fublished by Sherwood, Jones, and Co. 



WESTERN HEMISPHERE. 

THE GEOGRAPHY, HISTORY, and STATISTICS, of NORTH 
and SOUTH AMERICA, unci the WEST INDIES. By H- C. Carey and 
J. Lea. Wiih ronsidcrablc Additions relative to the NKW STATES of South 
America, Mexico, &c. Id unc large volumii Qto,, illustrated iTitb several 
coloured M«ps, Charts, Bnd Views. Price IBs. in btwrib. 

EnjiiiX, UiMnry, ■III Suiiitia, nUch lia> Inned rroni Ibt Pmi. Ii ii cai»Liraeliyl on m wnpr* 
i»l*B and cIcdlMIt planj the Mipi, ClnRi, ind I'laiu, >r> nmeruui mnd well neeniid ; anil 

U liken Inlii ths acoBaiit, He Bra rm to HT.Ikat H li a»n twni^ete IDnlralliaodkelnipuliu 
nuIlETi wbtch it emliiacn." -Lilerart Gaietle.Kiitb S3. 

MEXICO ; from the Spanisb Conquest (o the present Era ; con- 

tuiniag a condensed and general View of the Manoers, CuBtoms, Religioii, 
CommeTce, Soil, and Agriculture ; animal, vcgelable, aod mioeral Productions ; 
a concise political and Btatiatical Beview of Ihe CLaa|pa efiected in that 
Country, with its pre«eDl Form of Govemmenl, &c- Uc. Also, Ohaervations, 
speculative and pracflcal, as to the best means of norkm^ tlic Meiicaa Mines, 
hy a combication of British talent, capital, aid machinery. By Nichglaj 
Mill, Esq. Id svo. loa. 6d. in board}. 

NEW RUSSIA. A JOURNEY frota RIGA to the CRIMEA, by 
way oF KIEV ; with some Account of Ihe Cobnization. and of the Manneni 
■□ft Cuatoius of the Caloniats of New Russia; tt> which is adiled, a ttecourl 
Edition of Notes relating to the Crim Tartan. By M«hy HotnERNEES. Iq 
ooevulunw SVO', tllnstraled nilh coloured plates of Costumes, &c. Price l09-8d, 
in hoards. 
" In Uklue leave of Mr>. HoMonieM, WE bave rrpil pleanre In nMoring litr lint Bfr volame 

makei a near approni miaou m ibe tim olwofk •rbioti we art elad lo aiemi"B» f'""' InltlllfeDl 

Eotllili Rsadtiiu aMaaa.—Il keici every wkere tke Rmp 9 good icruc, ubtervauuB, and Iralk." 

— Qwrf erlir Brntcu, 

A NEW GENERAL ATLAS, Containing a COMPLETE SET 
OF MAPS, drawn from llie best anlhoritiea, of all the principal Kiugdams aad 
States in the vrurld ; to which is prefixei), an latcodiictiaD to Geography, and 
on the Conslruclion and Vie of Maps. ByTuouis Myers, L.L.U., AaUior 
of the New and Comprebensive System of Modem Qeography, jtc. Sa. In 4I«, 
price One Ouineii, half-bound ; or full coloured, II. 11a. £d. 

rmr dgKaeatvl, an in enilralf New Set of Phiea, igfttahtf lo de pment iDprsved ibu or 
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■S DlHertiUi 

u of thii itlotie, lod dF (be telaltve oieDt nd pnHhini 



Sof pnelkul ntiMftwloiii, naiBiles, lod prmpu, bavlaiben 
Ike BtudcH nay eaiily ic<igl» a ecimpeleat knawledie gf Ibc 
■ittnl Wd f-~"~' ■"-■-■ "L- ■-■-'- ■■ -' -■■- "I-"--- - ' . . .» . 



HORTICULTUBE. 

The HORTICULTURAL REPOSITOFY. containing Delinea- 

tions of the best Varieties of the diUerent Spcciesof English Fruit, in which the 
Fruit is represented in itsDalnral sixe; llie whole work compreb ending nearly 
Two Hundred Specimens of the choicest specie, bcaalifuUy colonrnl after 
N*tDTC; accompanied with full descripUonsofthcr various properties, times of 
ripening, and direciinns for planting them, so as tt produce a longer suceessiaa 
or fVuit t such being pointed out as are particular t^ciilated for open walls, 
. and for Ibrciug. By G. Bbookshi^w, Author oftc" Pomona Britaonica," In 
two nlnmes royal 8va., priee 61. lOs- boarda} u{ may be bad in 23 Monthly 
Parts, by one or more at a time, at tke original [ice af ss. each. 



i 



DR. MYERS'S NEW SYSTEM OF GEOGRAPHY. 



NEW AND COMPREHENSIVE SYSTEM 

MODERN GEOGRAPHY, 

MATHEMATICAL, PHYSICAL, POLITICAL, and COMMERCU 



PRECEDED BY THE rilSTOBY Ol' THE SaESCE, 

Andaetompanhtl u^lh a Srrlti if eorrvri colourfl Mipt, trhipi fanm 

Altai; a grroi ran''Vj of appropriatir FlriBii anil nutnernM at^ Eltffrarini 
il/Mtralnr ufihe lUantttr; Calonu, anil fWumc of Naliota, 

BY THOMAS MYERS, L.L.D., 

Lale orUjF Rovsl Miliiaiy Academy, Woolwirli. 



TUi* vulnable Work it also re-publlEliing in Month iv Part), ))rice7t. each. — 
Tbe PnhlUhen baT« the Mlbladion to atate, tliat it hai beeu lixnoured with tlie 
iDOct Salieriog Wilinoiiitli of nppmbklioui as maj be neeii iu Ihe deiaileil Pn»< 
«pectui, wlutn may b« bad of all reipectabJe BooksvUers. 

It ii [iremiled by a copinu* ItHMdacliDn, cDmrnfncing vfiib the aietory of Geo- 
{■rapliy \ which i; followed bji a famtliat explnoalioa o( iU Bcieatiflc priociplu. 
A jeueial delineation of the {rand natural features aod the prineipal pbyaital 
phenomena of the Globe, with Aeir influence ou ill inhabitants and prpdiictioiu 
u neit given. Tbe Ekmenl* of Folitical Geography, also, are briefly iliiutraleS 
and, Ui render all rerereuce Is other vroiks nnnecessaiy, a full explanation q 
acienlilic terms, with a variety dF appropriate tablea, are added. 

Tbe different Seclinns of iht Walk cautain clear and coniprebenaive vi 
the local circum^tnuces aud pecnHar productionu of eacb country ; id norka of u 
and object* of cuiiogiiy; ita politiral state and (oKiga conneiiona; with f 
kuowledse, raannen, and cosloms of its iubabitaDa. To theae are added fi 
statistical and sjnopiiral tables ai exhibit tbe Datura,! rewarce>, military at 
aud cummermt impor lance of each State. 

The lUustratiooe ronxist of 

I. A COPIOUS and COMPLETE ATLAS, compriBine FIFTY COLOURElrf 
MAPS, from the bett AutioriSes. ' 



11. A series of ELEGArTLY-ENGRAVED VIEWS, c 



The Cities of Londan, Ediiburgh, and 

Dublin. 
The bending Pillars of Stafft, and Fiu- 

gal's Cave, in Scotland. 
Tbe Giant's Canseway, Irelud. 
Views of Copenhagen, Cruufierg, and 

Helsinborg. 
Klount Hecla andlhe Great 

Gey a a r. 
Interior of a Silver Mine. 
Tbe aties of Stockholm, ft. Peters- 

burgli, and Moscow. 
The Amphitheatre ofPols. 



n prising 



The Floating Rafts and indine^Tlann 

of the RaEsiaus. 
The Cities of Berlin, llie Hague, Bour- 

dcatix, Cadiz, and Carthagena. 
The A rtipbi theatre of VcEpasian, and 

tile Raius of Palmyra. 
The Ciliea uf I^sbou, ConstBolinopl*, 

and Porlo Fenajo- 
La. Valeria and Gihrallar. 
Views in China, India, and other Pub 

of Asia. 
Ditto Africa, America, and Dm West 



III. SEVERAL PLATES of COSTUMES, a MAP of MOUNTAINS, 
other ENGRAVINGS, illuaiialiye of the Scieuli fie purls of liie Bubjccti lire Hi 
comprcbendiog (esc lusive oMie AUaaJ SIXIT-ONE elcsaully-ciiEra»ed Coppwl 
plates by (he first Aitlsts. - < 



lA 



] 



LONDON AND WESTMINSTER. 

WALKS THROUGH LONDON, including Westminster, and the 

Borough of Somhwark, witli the Buironoiling Snhnrbs ; describing every thing 
worthy of Observation in the Pablic Buildings, Places of Entertain raeat, Exlii- 
bilicms, Commercial and Literary Inslitations, &c., Ihe wliole forming a com- 
plete Guide to the British MetropoliB. By David Huohson, L.L.D Il- 
lustrated by One Hmidred and Twenty Engraving*, a Map of London, &c. &c. 
I'rice il., handsomely boond and lettered, 

NEALE'S GENTLEMEN'S SEATS: 

In Six Volumes, conlaininq Four HimdTed and Thirty-lwo Viewt of tome of 
mott splendid MfBiaioas in iJie United Kingdom. 

VIEWS of NOBLEMEN and GENTLEMEN'S SEATS in England, 

Wales, Scotland, and Ireland, from Drnwings by J. P. Nealb, Author of the 
Illustrations of the History and Antiquities of Westminster Abbey, &c., en- 
graved in the Line Manner, by the firat Artists ; and accompanied with De- 
scriptioni of the Mansions, and a GenGslogicai Acconnt of the Proprietors. 

This Work beinc now completed according t« tlie original intention, the 
Pnblic are respeettnlly informed, that the Six Volumes may be had, price 
SI. 10s. eadi, hatf-bound, or in royal 4to. with proof impressions of the Plates 
on India Paper, price 5l. each. Tliese Six Volumes contain 432 Views of 
■ami; of tlie most splendid Mansians in the United Kingdom. Subscribers who 
have imperfect sets are requested to complete Ihc same immediately. 

A Secowd Series of Views, in Continuation of the above Work, 
isnowincourieofPnblieation,iti Monthly Parts. This series consists of inch 
Views, as could not be contained vithin the limits originally prescribed, iind 
includes interior as well as exterior Views, Lodges, Entrance Gales, Sic. Price 
4s. each Part iff royal 8vo,, orin4to. with proof impcesaiuns of the Plates on 
India paper, Bs. 

Onijorm with the aiove Work, 

ORIGINAL VIEWS of the most ioteresling COLLEGIATE and 
PAROCHIAL CHURCHES. Alsofrom Drawings by J. P: Neale, I'ourteeu 
Paris already published, price 4S. each in Royal 8vo., orin4lo. 3s. 

GRAPHICAL ILLUSTRATIONS of FONTHILL ABBEY, also 
from nrawings hy J. P. Neale, consisting of interior and exterior Views, ele- 
gantly engraved. Accompanied with an arcbitectnral and historical Descrip- 
tion oF the Mansion, a List of its Works of Art lately disposed of, &c &c., m 
royal Svo. uniform with the above, price lis. boards. 

An HISTORICAL and CRITICAL INQUIRY into the Origin 
and Primitive Use of the IRI)1H PILLAR TOWElt. By Colonel Ue Mont- 
HORENCT MORHES. loroyalsvo. illustrated witb Plates, price 10s, in boards. 



A NEW DRAWING-BOOK, FOR EITHER SEX, 

Wiih Numerous Cats and llluHrations. 

THE ART OF DRAWING, in its various Branches; exemplified 
In ■ Course of Twenty-eight progtessiTB Lessons, calcnlaled to afford those 
who ue onacqnainted witb the art, the meaiis of acqairing a eompelent kouw- 
ledge without the aid of a Master. By Thomas Smith. In 8to. with nume- 
rous Cun and coloured Plates. Price 12s- in boards. 
lBlliliWofkllicPriocipl»orEffi>clareMplaln«l in > clrur, mflliodLeil, iml, « llimnw IliM, 



irtpWlivc, Skclclu 



■, Fmli.Fluwen, FlguiM, 



Topographical Works pubiished by Sherwood, Jones, and Co., 




COOKE'S BRITISH TRAVELLER'S GUIDE. 

CompUu in Tweatj^k Volimien, prire Sis 
Two HuiKlred ui<l TKcnIy View- of Ibe in 
Couaiie*. 

COOKE'S 

TOPOGRAPHY OF GftEAT BRITAIN; 1 



BRITISH TRAVELLER'S POCKET DIRECTORY; 



ENGLAND, WALES, AND SCOTLAND. 



9 VBBV CHBAP Wty DUFUL WOKK CONTIINS A HIKUTB DETAIL 01 

, Hiact, Coinintrct, [ CarlosiliH, I CiTll 

1 MlMrtU, I *.ricdlu.i.. I ADIIniilllc 1 >ii: 

r.>faeri«, 



Hlngl 



Hnkit 






or each Conoty, and is interspersed with a Variclyof Iafornialion,«iiterfniningto 
the general Reoiiw,— beneficial to ihe Agrindtatisl, Trader, and (l/an«fa«iirfr, 
— and pecnliarlj intcre^tiug lo the Traveller, SpteiUiM, and Anligaarian : and, 
in ibort, to every inhabitant of Great Britain. 

»,* The following, each of which is embellished with highly- finilfaed ViBtrs, may 
be had eep^ratelff, at the Prices affixed — vii. 



IfoTdihlre 



CinilirlSl«)>in> 






HnlfordgUn.... S 

tpd HalluHTihinrS 



.irt.) 1 



Norlhamplanihtre 1 
NonbWalei .... 3 

NacikDiDbcrliiid . i 
NonlaibiiiDiUre . 1 

(6 pDTU/ 11 



7a\a .... a t 



.30 IltUOIWltlil.fti:. 9 

The Detcription of London Kparateiy, price as. 
n Edition is printed on Jine Wove PajKr and hot-pressed, trilb 
eoUuTfd Maps, price 3s. each Part ; except North and SotilA Wales, which ave 
3s. 6d. each. 
To each Counh are prefiiad a M*r aad Lirt of Ihe MiKtiTs and FilBs! at. IN&BX, 



blenKH and GcM 



_, . , TnmfTant imdon, ami of ToKtu fram 
TRAVELLING GUIDE, desorlbltig all the Bauds, Jnits, Diitah 
■~ ■■ Ms. Seats, liC. forming 

A COMPLEX COUNTY ITINERARY. 



e Aocltai 



becfl R Hesitieratt 



nili: Son I 



s, ApimUve, 



i HiilDTT or 



e Bililth laliDdg. ihdr 



Sniltth Uunlirei and it wu nith ■ Tier of mppIyliiE IhU delta, 

IlvUl te nadilf adailud, ■ perhct uqnilBUBH vlUi Ihc locnl Hlilacji and {BlenidAdvwi. 

Humu KamilHln ) ud tliEic ii uM, peihipi, > Cunnu^ In Uii World num atataUr iBKrMtlng 
to Ibe Sdenunc ObwrrFr, thin dial or Ohiat Bkitiih. 

T6e »in m ihli Wotk bai rEndred n.rtlr»l.r approJiaUoD, from Pirb Cannly brinn dliii' ' 
■-- "■—' Jouraepi .• bj which nmij, !■= noni, tKUrr ridine. or oo (wl, "- ' — 
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